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FIGURES  OF  THE  MONTH 


Yeor 

Previous 

Latest 

Ago 

Month 

Month 

RECEIVER 

PRODUCTION 

(Source:  RTMA) 

Feb.  '52 

Jan.  '53 

Feb.  '53 

Television  sets . 

409,337 

719,234 

730,597 

Home  sets . 

312,705 

361,921 

402,742 

Clock  Radios . 

106,103 

189,592 

210,924 

Portable  sets . 

72,666 

93,962 

87,711 

Auto  sets  . 

267,779 

447,667 

491,062 

RECEIVER  SALES 

(Source:  RTMA) 

Jan.  '53 

Feb.  '53 

Television  sets,  units. . . 

640,073 

537,122 

Radio  sets  (except  auto) 

414,726 

507,527 

RECEIVING  TUBE  SALES 

(Source:  RTMA) 

Feb.  '52 

Jan.  '53 

Feb.  '53 

Receiv.  tubes,  total  units 

28,262,407 

37,343,061 

40,061,483 

Receiving  tubes,  new  sets 

17,608,162 

25,409,671 

,27,730,235 

Rec.  tubes,  replacement 

6,623,798 

9,167,440 

9,206,500 

Receiving  tubM,  gov't. 

2,877,177 

1,576,298  , 

1,442,452 

Receiving  tubes,  export 

1,153,270 

1,189,672 

1,682,2% 

Picture  tubes,  to  mfrs. 

330,431 

825,209 

699,411 

SEMICONDUCTOR  SALES 

(Source:  RTMA) 

Jan.  '53 

Feb.  '53 

Germanium  Diodes 

1,470,472 

1,466,421 

-Quarterly  Fig 

Year 

Previous 

Latest 

INDUSTRIAL 

Ago 

Quarter 

Quarter 

EQUIPMENT  ORDERS 

(Source:  NEMA) 

4th  '51 

3rd  '52 

4th  '52 

Dielectric  Heating . 

$620,000 

$320,000 

S44a000 

Induction  Heating  .... 

$3,400,000 

$1,760,000 

$2,420,000 

Welding  Control  . 

$1,430,000 

$1,810,000 

$1,390,000 

Other  Electronic  Control 

$860,000 

$920,000 

$970,000 

INDUSTRIAL  TUBE 

SALES 

(Source:  NEMA) 

4th  '51 

3rd  '52 

4th  '52 

Vacuum  (non-receiving) 

$14,300,000 

$10,580,000 

$12,790,000 

Gas  or  vapor  . 

$3,170,000 

$2,950,000 

$3,480,000 

Phototubes  . 

$390,000 

$570,000 

$760,000 

Magnetrons  and  velocity 

modulation  tubes 

$6,670,000 

$8,500,000 

$10,510,000 

Gaps  and  T/R  boxes. . . 

$2,120,000 

$1,700,000 

$2,090,000 

Year 

Previous 

Latest 

Ago 

Month 

Month 

TV  AUDIENCE 

(Source:  NBC  Research  Dept.) 

Mar.  '52 

Feb.  '53 

Mar.  '53 

Sets  in  Use-total  16,535,100 

21,907,100 

22,551,500 

BROADCAST  STATIONS 

(Source:  RTMA) 

Mar.  '52 

Feb.  '53 

Mar.  '53 

TV  Stations  on  Air ... . 

108 

147 

614 

TV  Stns  CPs— not  on  air 

0 

221 

255 

TV  Stns— Applications 

521 

815 

740 

AM  Stations  on  Air . . . 

2,339 

2,409 

2,424 

AM  Stns  CPs— not  on  air 

74 

131 

133 

AM  Stns— Applications 

320 

252 

250 

F(f  Stations  on  Air  .  . . 

636 

611 

607 

FM  Stns  CPs— not  on  air 

14 

20 

21 

FM  Stns— Applications 

6 

8 

7 

COMMUNICATION  AUTHORIZATIONS 

(Source:  FCC) 

Feb.  '52 

Jan.  '53 

Feb.  '53 

Aeronautical  . 

31,707 

35,323 

37,825 

Marine  . 

34,660 

38,631 

39,001 

Police,  fire,  etc . 

10,442 

12,234 

12,482 

Industrial . 

12,237 

15,761 

16,002 

Land  Transportation  .. 

4,767 

5,531 

5,636 

Amateur  . 

105,016 

117,106 

116,697 

Citizens  Radio . 

833 

1,892 

1,924 

Disaster  . 

26 

90 

101 

Experimental . 

359 

507 

529 

Common  carrier . 

895 

1,037 

1,070 

EMPLOYMENT  AND 

PAYROLLS 

(Source:  Bur.  Labor  Statistics) 

Jan.  '52 

Dec.  '52 

Jan.  '53 

Prod,  workers,  comm,  equip. 

270,700 

331,000-r 

330,500-p 

Av.  wkly.  earnings,  comm. 

$65.99 

$69.33-r 

$69.22-p 

Av.  wkly.  earnings,  radio 

$60.90 

$64.40-r 

$64.46-p 

Av.  weekly  hours,  comm. 

42.6 

42.2 

41.8-p 

Av.  weekly  hours,  radio 

41.6 

41.2-r 

40.9-p 

STOCK  PRICE  AVERAGES 

(Source:  Standard  and  Poor's) 

Mar.  '52 

Feb.  '53 

Mar.  '53 

Radio— TV  &  Electronics 

295.7 

304.5 

310.7 

Radio  Broadcasters .... 

286.9 

285.1 

294.3 

p— provisional;  r— revised 
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1952  Total 

1952 

Jan. -Feb.  Totals 

1953  Percent  Change 

Television  set  production 

6,096,279 

814,270 

1,449,831 

+  78.1% 

Radio  set  production 

9,711,236 

1,391,908 

2,285,581 

-1-  64.7 

Television  set  soles 

6,144,990 

872,532 

1,177,195 

+  34.9 

Radio  set  soles  (except  auto) 

6,878,547 

823,229 

922,253 

+  12.3 

Receiving  tube  sales 

368,519,243 

54,999,102 

77,404,564 

+  40.7 

Cathode-ray  tube  sales 

6,120,292 

670,623 

1,524,620 

+ 1 26.9 
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Electronics  Firms  Look  At  Taxes 


Amounts  set  aside  for  taxes 
by  manufacturers  indicate  that 
1952  levies  were  tops 

Yearly  tax  payments  by  thirteen 
electronic  manufacturers  for  the 
past  ten  years  show  that  the  1952 
tax  total  of  nearly  $103  million 
represents  the  largest  payment  ever 
made  by  these  companies.  It  ac¬ 
counts  for  59  percent  of  income  be¬ 
fore  taxes,  the  highest  percentage 
since  1945.  > 

For  these  firms,  taxes  have 
represented  more  than  half  of 
net  income  before  taxes  for  the 
past  3  years  and  have  been  larger 
than  total  dividend  payments  that 
were  made  to  stockholders  during 
that  period. 

Although  net  sales  rose  substan¬ 


tially  in  1952  for  many  manufactur¬ 
ers  net  income  did  not  keep  pace 
with  the  increased  volume  in  many 
cases  because  of  “a  substantial  in¬ 
crease  in  the  provision  for  federal 
taxes.” 

Fiscal  1952  was  the  first  time 
since  the  war  for  many  elec¬ 
tronic  manufacturers  that  a  whole 
year’s  earnings  were  subject  to  a 
higher  combined  rate  of  federal  In¬ 
come  and  excess  profits  taxes.  As 
a  result  net  income  was  lower. 

►  Companies — Annual  reports  of 
individual  electronic  manufactur¬ 
ers  point  up  the  effect  of  taxes  on 
company  earnings.  General  Elec¬ 
tric’s  provision  for  federal  taxes 
on  income  in  1952  amounted  to 
$264  million.  Although  this  was 
4.9  percent  less  than  the  1951  bill 


for  federal  income  and  excess 
profits  taxes,  the  provision 
equalled  $9.15  per  share  of  com¬ 
mon  stock  and  10.1  cents  per  dollar 
of  sales. 

RCA’s  total  tax  bill  for  1952,  in¬ 
cluding  $22.3  million  in  excise 
taxes,  came  to  a  total  of  $66.6  mil¬ 
lion,  an  amount  equivalent  to  $4.80 
per  common  share,  or  more  than 
double  the  year’s  net  earnings. 

Taxes  for  Bendix  in  fi.scal  1952 
were  $35.3  million  or  $16.70  a 
share.  This  was  70  percent  of 
earnings  before  taxes,  or  over  4 
times  as  much  for  taxes  as  the 
Bendix  stockholder  received  in 
dividends. 

►  Future — The  excess  profits  tax 
expires  on  June  30, 1953,  unless  ex¬ 
tended  by  Congress.  The  House 
Ways  and  Means  Committee  has 
favored  letting  the  tax  expire  on 
schedule  and  so  have  most  manu¬ 
facturers,  electronic  and  other- 
wi.se. 

If  no  extension  is  voted, 
electronic  manufacturers  whose 
fi.scal  year  ends  on  that  date  will 
no  longer  pay  the  levy  while  those 
with  other  fiscal  years  will  pay 
their  proportionate  share. 


Transistor  Standards 
Planned  for  June  30 

Electrical  specs  by  joint-serv¬ 
ice-industry  committee  to  bring 
mass  availibility 

Transistor  manufacturers  have 
been  forced  to  proceed  cautiously  in 
introducing  their  products  for  gen¬ 
eral  u.se  because  of  the  widespread 
confusion  as  to  what  constitutes  a 
good  transistor.  Through  the  initia¬ 
tive  of  the  Signal  Corps,  in  col- 
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laboration  with  the  Navy,  Air 
Force  and  representatives  of  lead¬ 
ing  manufacturers  (JETEC),  a  set 
of  standards  is  to  be  completed  by 
June  30  that  will  settle  many  of  the 
perplexing  questions  in  the  minds 
of  both  makers  and  users. 

The  mid-year  deadline  is  ex¬ 
pected  to  serve  as  a  break  point  for 
mass  availability  of  transistors  on 
an  industry-wide  basis.  Some  manu¬ 
facturers  have  been  holding  back 
and  stockpiling  production  of  trans¬ 
istors  pending  such  standards.  They 
will  soon  be  able  to  publish  data  on 
their  products  with  assurance  that 
claims  will  not  be  misinterpreted 
due  to  lack  of  understanding. 

►  Physical  Specs — The  June  30 
specs  will  supplement  already- 
accepted  standards  for  physical 
dimensions  and  spacing  of  leads  set 
several  months  ago.  These  earlier 
specs  were  adopted  to  curb  a  trend 
which  would  ultimately  lead  to  the 
necessity  for  having  a  different 
socket  for  each  transistor  type. 

Transistors  will  ultimately  be 
supplied  with  two-inch  leads  (for 
soldering  directly  into  circuits)  that 
may  be  clipped  if  socket  insertion  is 
desired  and  spaced  to  At  standard 
5-pin  in-line  subminiature  sockets. 
Emitter  and  collector  leads  will  oc¬ 
cupy  the  end  socket  holes,  the  base 
lead  spaced  to  fit  the  hole  adjacent 
to  the  emitter,  leaving  two  holes 
between  base  and  collector. 


Clock’Radios  Hit 
Big  Time 

Production  has  climbed  stead¬ 
ily  since  1946  and  may  exceed 
2  million  units  this  year 

Electronic  alarm  clocks,  better 
known  as  clock-radios,  have  become 
big  business  for  radio  manufac¬ 
turers  in  the  past  2  years.  Both 
unit  and  dollar  volume  doubled  in 
1962  and  this  year  output  is  ex¬ 
pected  to  reach  2  million,  account¬ 
ing  for  26  percent  of  total  radio 
sales. 

Although  clock  radios  were  intro¬ 
duced  years  ago  by  some  radio  com¬ 
panies  it  was  not  until  1951  that  the 


Business  Briefs 


Labor  —  Secretary  Durkin’s 
conferees  on  Taft-Hartley 
revision  could  not  agree  on 
procedure,  conference  was 
ended.  In  Congress,  hearings 
add  up  to  much  talk.  Little 
chance  of  change  this  year. 

Copper — Multiple-price  sit¬ 
uation  on  mine,  custom-smel¬ 
ter  output,  domestic  and 
foreign  supplies  makes  costs 
vary  from  27V2  to  36V2  cents 
per  pound.  Anaconda’s  Chil¬ 
ean  mine  is  adding  50,000 
tons  per  year  to  present 
200,000-ton  output. 

Defense — Congress  wants  a 
$43  billion  ceiling  on  defen.se 
spending,  holding  pre.sent 
rate.  Treasury  Secretary 
Humphrey  estimates  a  $4  bil¬ 
lion  reduction  starting  July 
1,  with  taxes  held  at  present 
level. 

Outlays — McGraw-Hill  sur¬ 
veys  show  1954-56  capital 
plans  at  $18  to  $20  billion  a 
year  level.  First  quarter 
1953  plants  and  equipment 
cutlay  was  at  $27.5  billion 
annual  rate. 

Aluminum  —  Production  ca¬ 
pacity  of  domestic  industry 
will  rise  to  more  than  3  bil¬ 
lion  pounds  a  year  before 
the  end  of  1953,  according 
to  Industrial  Smelting  Corp. 
Alcoa’s  annual  report  pre¬ 


dicts  easing  of  pressures  on 
civilian  aluminum  market  as 
military  and  stockpile  needs 
are  met. 

Tools  —  Deliveries  of  ma¬ 
chine  tools  are  back  to  nor¬ 
mal  for  first  time  since 
Korean  outbreak.  Makers  of 
nondefense  products  can 
order  now  for  replacements, 
modernizations,  expect  de¬ 
liveries  soon. 

Zinc — Government’s  General 
Services  Admini.stration  is 
requesting  zinc  for  national 
stockpile  after  a  purchasing 
slack-off  last  year.  Present 
price  is  11  cents  a  pound,  old 
ceiling  price  was  191/2- 

Demand  —  Federal  Reserve 
Board’s  Survey  of  Consumer 
Finances  says  ‘Plans  to  pur¬ 
chase  major  household 
goods,  especially  tv  sets  and 
furniture,  are  substantially 
more  numerous  than  they 
were  a  year  ago.’  General 
agreement  among  economic 
observers  is  that  prices  will 
stay  up  and  firm. 

Trade  —  President  Eisen¬ 
hower  asked  Congress  to  ex¬ 
tend  the  Reciprocal  Trade 
Agreements  Act  one  year  be¬ 
yond  its  June  12  deadline,  to 
permit  a  full  study  of  trade 
policies  before  trying  to  re¬ 
write  the  bill. 


I 


industry  as  a  whole  began  to  sit  up 
and  take  notice  of  rising  public 
acceptance.  In  that  year  777,000 
were  produced,  with  a  retail  value 
of  over  $30  million.  In  1952,  1.6 
million  had  been  made,  with  a  re¬ 
tail  value  of  $64  million.  In  the 
first  two  months  of  1953  more  than 
390,000  were  produced,  compared 
to  186,000  for  the  same  period  last 
year. 


novelty  item  than  anything  else. 
Clock  manufacturers  were  the  real 
promoters,  and  in  some  instances 
marketed  clock-radios  themselves  to 
show  the  radio  industry  that  they 
could  be  .sold. 

There  are  now  very  few  radio 
manufacturers  who  don’t  have 
clock-radios  in  their  lines.  A  few 
companies  even  have  clock-television 
sets  available. 


►  Manufacturers — In  1946,  six 
companies  had  clock-radios  on  the 
market  and  the  .sets  were  more  of  a 


►  Market — Clock-radios  have  been 
bought  mainly  for  u.se  in  the  bed- 

(Continucd  on  page  8) 
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I  Street. 
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VANIA 


N7 


’^SYIVANIA^ 

LIGHTING  •  RADIO  •  ELECTRONICS  •  TELEVISION 

In  Canada:  Sylvania  Elertric  (Canada)  Lld^  University  Tower  Bldg. 

St.  Catherine  St.,  Montreal,  P.  Q. 


j  Sylvmiin  Bactric  PradvcH  Inc. 

I  DatM-  3I-100S,  1740  traodway 
I  Naw  Yarit  10.  N.  Y. 

I  Please  send  me  your  new  folder  describing 
1  Sylvanio  Germanium  Diodes  and  Varistors, 


200 


150 

OHMS 

100 


I  Check  these  importent  epplicetions: 


Try  the  1N71  varistor  in  carrier 
telegraphy  and  telephony  work. 
The  low  shunt  capacitance  insures  high 
efficiency  throughout  the  high  frequency 
range.  You  will  find  this  varistor  equally 
efficient  in  low  impedance  modulator 
circuits  of  the  carrier  suppression  or 
carrier  transmission  type. 


Both  the  IN56  Cerma* 
nium  Diode  and  the 
1N71  Varistor  are  avail* 
able  from  your  Sylvania 
Distributor.  New  de* 
Bcriptive  folder  gives 
ratings,  characteristics, 
and  application  notes 
concerning  Sylvania 
Germanium  Diodes  and 
Varistors.  Mail  the  con* 
pon  for  your  copy. 


250 


t. 

2. 

3. 

4. 


Low  input  and  output  impedance  circnita. 
Relay  activation. 

Heavy  current  and  surge  applications. 

Low  impedance  coils  and  transformers. 


0.25  050  a75  1.0  1.15  1.50 

VOLTS 

Typical  1N56  Forward  Resistance  Characteristic. 


1N56  DIODE  with  potential  of  +1  volt 
will  pass  a  current  of  IS  ma.  or  niore. 
With  a  potential  of  —30  volts,  less  than 
300  mS  will  flow. 


For  Carrier  Communications, 
1N71  VARISTOR.  The  1N71  consists 
of  4  matched  low  impedance  diodes 
each  of  which,  with  +1  volt  im* 
pressed,  will  pass  a  current  of  1  ma. 
of  the  average  current  of  the  four. 


1  VLI 

iioiv  Impedance  with 

lies  and  Varistors 
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Wont  more  information?  Um  post  card  on  last  poeo. 
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INDUSTR  t'  REPORT  —  Continued 


Large  Computers  Coming  in  Quantity 

Production  of  giant  'brains' 
accelerates  as  government 
orders  hypo  business 


CLOCK  RADIO  PRODUCTION 


under  one-million  dollars.  Both 
have  three  information  storage 
.systems  or  memories:  electrosta¬ 
tic  tubes,  magnetic  drum  and  mag¬ 
netic  tape. 

The  machines  wilt  both  work  on 
engineering  and  scientific  prob¬ 
lems  such  as  future  airframe  de¬ 
sign,  missile-guidance  systems 
analysis,  air  defense  and  all  nuclear 
research. 

►  1103— The  first  1103,  built  by 
Rem  Rand’s  Engineering  Re¬ 
search  Associates  Division  of  St. 
Paul,  Minn.,  will  soon  be  delivered 
to  the  Department  of  Defense.  A 
commercial  model  will  be  avail¬ 
able  in  March  1954;  six  units  are 
scheduled  for  that  year.  The  ma¬ 
chines  sell  for  $850,000.  R-R  also 
plans  computation  centers  for  the 
present  in  New  York  and  Washing¬ 
ton  where  work  will  be  done  on 
hourly  rates. 

►  701 — In  Production  at  the  com¬ 
pany’s  Poughkeepsie  plant,  the 
IBM  701  will  be  installed  on  cu.s- 
tomers’  premises  at  rentals  of 
$11,900  a  month  and  up.  The  first 
machine  will  soon  be  shipped  to 
Los  Alamos  Scientific  Laboratory. 
A  701  has  already  been  installed 
at  IBM  headquarters  in  New  York 
and  will  do  job  w'ork  for  $300  an 
hour.  Production  rate  for  701’s  is 
one  per  month. 


All  Business  is  good  when  Uncle 
Sam  picks  up  the  tab. 

In  the  electronics  field,  develop¬ 
ment  of  large  digital  computers 
would  probably  not  have  been  un¬ 
dertaken  until  much  later  but  for 
the  needs  of  national  defense. 

Most  large  scale  computers 
have  been  one-of-their-kind  but 
two  giant  ‘brains’,  recently  intro¬ 
duced  by  IBM  and  Remington 
Rand,  will  be  made  in  quantity. 
The  machines  are  al.so  unique  in 
that  they  lack  the  exotic  names 
often  given  electronic  computers. 
The  IBM  machine  is  known  pro¬ 
saically  as  the  701 ;  the  Remington 
Rand  job  as  the  1103  under  the  new 
nomenclature. 

►  Design — The  machines  are  tech¬ 
nically  comparable.  Both  cost  just 
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room  as  a  musical  alarm  clock.  But 
manufacturers  now  see  a  growing 
trend  toward  use  in  the  kitchen  and 
the  living  room.  As  a  result,  clock- 
radio  styling  is  changing  rapidly. 
Now  there  are  hang-up  clock-radios 
for  the  kitchen  and  even  portable 
clock-radios  (see  below). 

It  used  to  be  that  the  same  clock 
face  could  be  seen  on  several  differ¬ 
ent  radio  brands.  But  now  the  in¬ 
dustry  is  styling  the  clock  face  as 
well  as  the  cabinet  and  gets  only 
the  works  from  clock  manufac¬ 
turers. 


Portable  Clock  Radio  Uses  Subminiatures 


Miltronic  Standards 
Making  Progress 


Cataloging  of  all  electronic  equip¬ 
ment  used  by  the  military  is  moving 
in  high  gear  with  the  first  of  the 
catalogs  scheduled  for  completion 
this  year.  The  equipment  will  be 
divided  into  twenty  categories  and 
standardized  with  duplications 
eliminated. 

The  first  catalog,  electron  tubes, 
is  due  in  November  of  *63.  Resistors 
will  follow  in  January,  1954,  with 
circuit  breakers,  switches,  and 
filters  and  networks  following  in 
February.  The  catalog  for  capaci- 

(CoRtiniMd  on  page  10) 


Tronsistors  aren't  the  only  woy  to  cut  battery  drain.  Note  subminiature  tubes 
(orrows)  used  in  this  new  Motorola  clock  portable.  It  operates  from  two  1 14- 
volt  A  batteries  ond  o  67 14 -volt  B  or  from  1 17  volts  a-c/d-c.  Magnet  and  asso¬ 
ciated  components  ore  within  cone  of  loudspeaker,  saving  still  more  space 
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miniature  mblded 

CAPACITORS 


0 


New  processing 
possible  for  ev 
molded  capacitor  to 
up  to  125°C  without 
An  exclusive  S{  ragut 
mineral-filled  phenol 
performance  from  — 
Ten  mold  sizes — ran 
.175”  dia.  x  Vs”  long 
at  left — give  you  max 
in  miniaturized  equif 
developed  for  militai 
prices  of  these  minia 
well  worth  your  inve 
in  dependable  comm 
equipment.  Write  to< 
Bulletin  205F  to  the  I 
35  Marshall  St.,  Nor 


EXPORT  FOR  THE  AMERICAS  SPRAGUE  ELECTRIC  INTERNATIONAL  LTD.,  NORTH  ADAMS.  MASS  CABLE  SPREXINT 
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Want  mor*  titformotiaa?  Utt  pott  cord  oo  lost  popo. 
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tors  is  due  in  April  1954,  A  new 
standard  for  packaging  electron 
tubes  will  be  also  issued. 

Industrial  Electronics 
Gains  Momentum 

Sales  are  rising  rapidly  as  new 
equipment  and  new  organiza¬ 
tions  enter  field 

Evidence  of  the  growing  impor¬ 
tance  of  the  industrial  market  to 
electronic  manufacturers  is  mir¬ 
rored  in  recent  activities  in  the 
field.  Industrial  tube  sales  have  al¬ 
most  tripled  since  1950,  rising  from 
$38.7  million  in  that  year  to  an 
estimated  $95.9  million  in  1952. 
Biggest  gain  was  made  by  non¬ 
receiving-type  tubes,  with  magne¬ 
trons  and  velocity-modulation  tubes 
following  in  dollar  volume.  These 
three  classifications  accounted  for 
over  80  percent  of  industrial  tube 
sales  last  year. 

^Equipment — New,  simpler  in¬ 
dustrial  television  equipment  re¬ 
cently  introduced  also  indicates  the 
growing  importance  of  industry  as 
an  electronic  market.  Five  manu¬ 
facturers,  Dage,  DuMont,  Federal, 
General  Precision  and  RCA,  have 
brought  out  industrial  tv  equipment 
that  is  not  only  easier  to  use  in  in¬ 
dustry  but  lower  in  cost  than  previ¬ 
ous  itv  equipment.  Now  it  is 
possible  for  manufacturers  and 
business  in  general  to  buy  a  tv 
camera  that  will  operate  into  a 
home  tv  receiver.  With  prices  cut  to 
about  half  that  of  last  year’s  models, 
manufacturers  see  Industrial  tele¬ 
vision  sales  for  1953  far  exceeding 
last  year’s  sales  of  $6  million. 

^Organizations  —  Further  evi¬ 
dence  of  rising  industrial  sales  are 
the  new  organizations  that  have 
been  formed  to  specialize  in  indus¬ 
trial  electronic  servicing  and 
maintenance.  Previously,  industrial 
volume  w:as  evidently  small  enough 
to  allow  manufacturers  to  send  an 
engineer  to  a  customer  when  servic¬ 
ing  was  needed.  But  now  more  in¬ 
dependent  organizations  are  doing 
the  servicing  job. 


Excise  Tax  Collections  Rise 


Yield  in  fiscal  1953  tops  last 
year's  take,  reflecting  in¬ 
creased  television  sales 

Sales  trends  in  the  electronics  in¬ 
dustry  are  accurately  pictured  in 
the  Treasury  Department’s  figures 
on  excise  tax  collection  from  radio¬ 
tv  set  and  component  manufac¬ 
turers,  Collection  for  fiscal  1953, 
which  began  in  June  of  last  year, 
totals  almost  $68  million  compared 
to  $51  million  for  the  same  period 
in  fiscal  1952.  If  tv  sales  this  year 
meet  expectations  the  total  yield 
seems  sure  to  exceed  $120  million. 

►  Trend — Annual  collections  from 
radio-tv  manufacturers  have 
amounted  to  over  $100  million  since 
the  tv  excise  tax  was  first  imposed 
on  November  1,  1950.  Top  tax  take 
was  in  1950-51  when  the  U.  S.  col¬ 
lected  almost  $130  million  from  the 
radio-tv  industry.  The  U.  S,  Treas¬ 
ury  cashed-in  on  tv’s  top  sales  year 
along  with  manufacturers.  In  the 
1951-52  period  collections  dropped 
by  $10  million,  reflecting  the  in¬ 
dustry’s  tv  sales  slump.  But  even 
this  total  was  nearly  3  times  the 
average  amount  collected  when  the 
tax  applied  only  to  radio. 

►  Rank  —  Manufacturer’s  excise 
taxes  are  collected  on  20  different 
categories  of  products,  ranging 
from  business  machines  to  matches. 


Automobiles  and  gasoline  are  the 
leaders  in  excise  tax  yields  for  the 
U.  S.  but  since  1950  radio-tv  sets 
and  parts  have  not  been  far  behind. 
In  fiscal  ’52  they  ranked  in  6th 
place,  led  only  by  gasoline,  auto¬ 
mobiles,  automobile  parts,  tires  and 
trucks,  in  that  order. 

In  the  top  year  of  1951,  radio-tv 
manufacturers  excise  tax  collec¬ 
tions  stood  in  fourth  place.  Before 
tv  excise  the  industry  ranked  10th 
in  total  yield.  In  both  1951  and  1952 
the  industry’s  excise  pa>'ments  rep¬ 
resented  almost  5  percent  of  total 
manufacturer’s  excise  tax  collec¬ 
tions  of  $2.3  billion  in  each  year. 


Cuban  Television 
Attracts  Smugglers 

“Pack  some  clothes  and  meet  me  at 
Sloppy  Joe’s’’  was  a  byword  for 
thirsty  Americans  during  prohibi¬ 
tion.  Not  only  did  Havana  night- 
eries  do  a  thriving  business  then 
but  enterprising  boatowners  also 
carried  on  a  brisk  trade  hauling 
liquid  refreshment  across  the 
Straits  of  Florida. 

Television  sets  have  now  ap¬ 
parently  replaced  the  fruit  of  vine 
and  cane  field  as  the  smuggler’s 
stock-in-trade.  Receivers  imported 
from  the  U.  S.  without  payment  of 
duty  are  .said  to  con.stitute  nearly 
60  percent  of  the  100,000  sets  pres¬ 
ently  in  use  throughout  the  Island 
Republic. 

►  Modus  Operandi — Maverick  tv 
traders  buy  sets  in  quantity  from  i 

U,  S.  dealers  or  distributors  and 
either  fly  them  via  air  freight  to  ^ 

Cuba  or  ferry  them  across  in  small  . 

boats.  Saving  a  20-percent  import  ' 

duty,  the  traders  then  proceed  to 
undersell  franchised  dealers  op¬ 
erating  through  legitimate  chan¬ 
nels. 

Hard  hit  by  the  subrosa  trade, 

Cuban  dealers  vainly  petitioned 
the  government  of  former  Cuban 
president  Carlos  Prio  for  aid  in 
stopping  the  racket.  Recently,  the 

(Continued  on  page  14) 
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If  you  build  electronic  equipment 


. . .  this  small 


(  ...or  this  big 


Cen^alab 

CONTROLS 


ton  help  you  tut  down  . . .  weight . . .  ond  cost ...  see  next  2  pages 


These  Centralab  Controls  give 

THEY  SIMPLIFY  ASSEMBLY ...  LAST  LONGER  ...  NAVE  FINER 


NEW  MODEL  1  RADIOHM^worM's  smallest  volume  control  with 
the  longest  list  of  miniature  applications 

Centralab  Model  1  volume  control  is  the  smallest  variable  resistor  on  the 
market  today.  Its  Vs"  diameter  makes  it  no  larger  than  a  dime!  That’s  why 
it  was  chosen  as  standard  for  these  typical,  important  commercial  and  govern¬ 
ment  applications.  These  include; 

HEARING  AIDS  •  INDUSTRIAL,  GEOPHYSICAL  TEST  EQUIPMENT 
•  MINIATURE  RADIOS  •  TELEPHONE  APPARATUS  •  COUNTING 
DEVICES  •  BUSINESS.  DICTATION  MACHINES  •  CARRIER  EQUIP¬ 
MENT,  OTHER  MILITARY  AND  GOVERNMENT  GEAR 
But  more  than  compactness,  Centralab’s  Model  1  Control  gives  you  such  features 
as  smooth,  noiseless  performance,  lighter  weight,  longer  life.  Many  variations 
of  the  Model  1  are  available  with  a  complete  range  of  resistance  values,  tapers 
and  optional  mountings.  Resistance  may  be  controlled  by  knob  or  front  or  rear 
screwdriver  slot.  There’s  a  broad  selection  in  either  standard  or  new  Hi-Torque 
types  .  .  .  with  or  without  off-on  switch  and  shielding. 

The  new  Hi-Torque  controls  hold  settings  under  severe  conditions  of  shock 
or  vibration.  Standard  torque  is  0.3  ounce-inches,  Hi-Torque  models  are  3.0 
ounce-inches. 

Completely  adaptable  to  varying  conditions,  the  Model  1,  and  other  Centra¬ 
lab  Controls  illustrated  are  tops  for  miniaturization.  For  engineering  assistance, 
write  direct,  stating  your  problem.  For  further  facts,  check  42-158  in  coupon. 


ChMk  Hmm  quick  F«Cn 

on  MmM  I 

4  r«(itlanc«  rang*:  500  ohms  to  10  megohms,  7 
stamlard  tapers 

4  lol«ranc*t:  standard  500  ohms  through  2  meg¬ 
ohms  ^  20%,  above  2  megohms  ±  30% 

4  ratitlor  •Umant;  tested  for  25,000  cycles 

4  woHog*  rating:  watt 

4  contact:  phosphor  bronze  double-wiping 

4  torminalt:  Insulated  brass,  silver-plated.  Fur¬ 
nished  straight  or  bent '90*  to  mounting  surface 

4  mounting:  stud  or  bracket 

4  shaft:  plain  or  switch  type 

4  switch:  SPST,  rated  6.5  amps  at  1.5  v  d<;  0.2 
amps  at  45  v  d-c 

4  dust  covor:  provides  full  protection 

4  shiolding,  knobs:  optional,  may  be  furnished 


you  more  than  compactness... 

QUAIITY  FOR  STANDARD  AND  CUSTOM  AM-FM-TV  APPLICATIONS 


Extra  versatility  for  you! 

Centralab's  Model  2  Radiohms®,  either  commer¬ 
cial  or  military  styles,  are  available  in  plain  or 
switch-types  —  standard  or  custom  designs  — 
with  plain  or  dual  concentric  shafts.  Control  di¬ 
ameter  is  only  15/16".  Check  42-85  for  data  on 
these  model  2's. 


DON’T  OVERLOOK 
these  quick-delivery  and 
combination  controls! 


Centralab  Model  2  Radiohm 
Control — control  shown  is  a 
single  unit  switch  type,  tapped. 
Control  has  single  shaft.  Small 
size  adds  extra  versatility. 


Centralab  Model  2  Radiohm 
G>ntrol  —  Left,  single  unit  plain 
type,  untapped;  ri^t,  twin  unit 
plain  type,  untapp^.  Both  with 
single  shafts. 


Quick  Delivery 
MODEL  2  EXPRESS* 

A  real  time-saver!  Delivery  in  a 
few  days.  When  order  is  received, 
desired  shafts  staked  directly  to 
control.  Shafts  fit  all  standard 
RTMA  split-knurled  and  most 
spring-type  push-on  knobs.  Rated 
V2  watt.  Available  in  two  values: 
V2  and  1  megohm,  audio  taper 
(C2)  with  SF^T  a-c  line  switch. 
Values  meet  75%  of  requirements 
for  switch-type  controls.  Check 
42-163  in  coupon  for  data. 


CCHriNirCL* 

Combination  volumo  control 
and  printed  oloctronic  circuit 
Newly  announced  Compentrol 
faithfully  reproduces  bass  and 
treble  responses  with  high  fidelity 
at  low-volume  level.  Ne^s  no  ad¬ 
ditional  amplification  —  no  inser¬ 
tion  loss.  Furnished  in  Vj  and  1 
meg  —  plain  or  switch  types. 
Switch  is  SPST,  has  cover  for  a< 
shielding.  Check  42-182  in  coupon 
for  more  data. 


Centralab  Model  2  Radiohm  Con¬ 
trol  —  this  control  is  a  twin  unit 
switch  type,  untapped.  It  has  a 
single  shaft  —  many  v^iations 
meet  diversified  applications. 


Centralab  Model  2  Radiohm. 
Left,  twin  unit  plain  type,  front 
section  tapped;  Right,  twin  unit 
switch  type,  rear-section  tapped. 
Concentric  shafts. 


MILITARY  TYPES  ...  If  you  use  types  RV2A  or  RV2B,  Model  2 
variable  resistors  on  your  next  military  order  —  there’s  no  prior  con¬ 
tract  approval  or  waivers  required.  They  meet  JAN-R-94,  characileris- 
tic  U  requirements.  * 


*Trod«mork 


CENTIALAI,  A  Division  of  Globo-Union  Inc.  ^  r 

V14-I  lost  Koofo  Avonoo,  Milwookoo  I,  Wbconsln 

Please  send  me  data  as  marked:  □  42-158  □  42-85  D  42-163  □  42-182. 
Q  I'd  also  like  a  copy  of  Centralab’s  new-Catalog  No.  28,  including  nwre  than 
470  new  items  for  the  electronic  field.  M  , 


Name. 


.Position. 


Company. 


Address. 


o 


Electronics  Labor  Turnover  Drops 


Batista  government  promulgated 
a  regulation  interdicting  trans¬ 
shipment  of  television  receivers. 

Legitimate  dealers  throughout 
Cuba  are  waiting  watchfully  to 
see  if  the  regulation  will  end  the 
two-year-old  racket.  Thus  far, 
midnight  activity  in  sheltered 
coves  from  K1  Mcrro  to  Varedero 
seems  undiminished. 

High-Power  UHF-TV 
Moves  Up 

Latkr  than  promised  but  still  the 
first  high-power  uhf  station  was 
WHUM-TV  Reading,  Pa.,  which 
wept  on  channel  61  during  the 
morning  of  February  10.  Feature 
of  the  260-kw  (erp)  plant  is  the 
transmitter  employing  a  Var- 
ian  12-kw  klystron  tube  in  its  final 
stage. 

Scheduled  to  join  the  NBC  and 
ABC  networks  on  March  15  was 
another  12-kw  transmitter,  also  on 
channel  61,  at  WWLP,  Springfield, 
Mass.  Complementing  the  uhf 
program  fare,  with  CBS  and  Du¬ 
Mont  networks,  will  be  still  a  third 
high-power  transmitter  assigned 
to  Holyoke,  Mass.  Signals  from 
this  channel-55  station,  WHYN- 
TV,  will  serve  essentially  the  same 
area  as  the  Holyoke  station. 


First  high-power  uhf  tronsmitter  uses 
klystron  to  feed  television  signals  up 
1,000-foot  woveguide  to  ontenno  with 
power  goin  of  22 


Decline  in  termination  rate  re¬ 
flects  industry's  increased  em¬ 
ployment  stability 

During  1952,  an  average  of  4.7  per 
100  employees  were  separated 
from  their  electronic  jobs  every 
month,  representing  a  decline  of 
1.6  from  the  average  rate  of  6.3  in 
1951.  Total  terminations  were 
made  up  of  resignations,  dis¬ 
charges,  layoffs  and  miscellan¬ 
eous  rea.sons,  including  military 
ones. 

Moat  terminations  were  volun¬ 
tary.  Voluntary  separations  aver¬ 
aged  about  2.7  per  100  employees 
each  month  in  1952.  Discharges 
during  the  year  ranged  between  0.4 
and  1.0  and  averaged  about  0.6  per 
month.  Miscellaneous  termina¬ 
tions  never  exceeded  0.7  and  aver¬ 
aged  less  than  0.4  per  100  em¬ 
ployees  in  1952. 

►  Additions — E  mploymeni  of 
workers  in  electronic  plants 
reached  the  highest  rate  since  1950 
in  October  of  last  year  when 


manufacturers  increased  produc¬ 
tion  to  meet  seasonal  demand. 
The  employment  addition  rate 
seems  to  follow  the  seasonal  sales 
pattern  of  the  industry  and 
August,  September  and  October 
are  traditionally  the  months  of 
highest  employment  rates  in  the 
industry,  as  is  indicated  in  the 
chart. 

^Outlook — Electronic  manufac¬ 
turers  look  for  a  continued  de¬ 
crease  in  labor  turnover  in  the 
industry  in  1953  because  they  ex¬ 
pect  high  production  throughout 
the  year.  The  usual  seasonal  fluc¬ 
tuations  are  taken  for  granted  but 
they  are  not  expected  to  be  as 
severe  as  in  1951  and  1952. 


Financial  Roundup 

Profit  statements  for  1952  along 
with  security  transactions  were  an¬ 
nounced  by  electronic  manufac¬ 
turers  in  the  past  month.  Twelve 
(CentiiiiMd  on  po^c  l() 
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SHOCK  X  VIBRA  TtON 


HERE’S  THE  SECRET 


...  of  a  NEW 
Mfiro-moth  isolator 
that  won’t  change 
on  the  |obl 


The  new  Type  7630  and  Type  7640  ALL-METL  Barrymounts 
have  been  specifically  designed  to  eliminate  loss  of  efficiency  due  to 
damper  packing.  Previous  wire-mesh  unit  vibration  isolators  ex¬ 
hibited  a  definite  loss  of  damping  efficiency  after  a  period  in  actual 
service,  because  the  wire-mesh  damper  tended  to  pack.  These  new 
unit  Barrymounts  have  eliminated  this  difficulty,  because  load-bearing 
spring  returns  damper  to  normal  position  on  every  cycle. 

•  Very  light  weight  —  helps  you  reduce  the  weight  of 

mounted  equipment. 

•  Hex  top  —  simplifies  your  installation  problems. 

•  High  isolation  efficiency  —  meets  latest  government 

specifications  (JAN-C-172A,  etc.)  —  gives  your  equip¬ 
ment  maximum  protection. 

•  Ruggedized  —  to  meet  the  shock-test  requirements  of 

military  specifications. 

•  Operates  over  a  wide  range  of  temperatures  —  ideal  for 

guided-missile  or  jet  installations. 

Compare  these  unit  isolators  with  any  others  —  by  making 
your  own  tests,  or  on  the  basis  of  full  details  contained  in  Barry 
Product  Bulletin  531.  Your  free  copy  will  be  mailed  on  request. 

Free  samples  for  your  prototypes  are  available  through  your 
nearest  Barry  representative. 
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companies  showed  up  in  annual  re¬ 
ports  as  follows : 


Net 

Profit 

Company 

1952 

1961 

Admiral  . 

American  Cable 

$8,711,131 

$9,686,833 

and  Kadio  _ 

699,444 

1,460,626 

Arvin . 

2,309,738 

2,691,063 

UurrouKha  . 

7,892,419 

7,588,724 

DuMont . 

1,424,603 

688,377* 

IT  Jb  T . 

22,147,763 

17,992,314 

Minn.  Honeywell . 
National  Union 

9,081,003 

9,277,610 

Radio  . 

139,920 

370,910 

.Standard  Coil  . . . 

2,861,290 

2,487,944 

Sylvanla  . 

6,960,625 

8,263,978 

Thos.  A.  Kdiaon.  . 

1,201,782 

1,306.548 

Zenith  . 

•  Loss 

5,845,933 

6,370.740 

►  Stocks  Filed 

— Avco 

filed  with 

SEC  for  11,500  shares  of  common 
stock  (par  $3)  to  be  offered  at  the 
market  (approximately  $8.50  per 
share)  for  the  account  of  the  sellintr 
stockholder. 

Radio  Condenser  filed  with  SEC 
for  27,000  shares  of  common  stock 
(par  $1)  to  be  offered  at  $11  per 
share.  Net  proceeds  together  wUh 
$1.5  million  to  be  received'from  skle 
of  4i-percent  serial  notes  will  be 
used  for  expansion  program,  debt 
financing  and  for  working  capital. 

Telecomputing  Coi|).  filed  withv 
SEC  for  5,639  shares  of  capital 
stock  (par  $1)  to  be  offered  at^#  15 
per  share.  Proceeds  will  be  ul<jd|5r 
working  capital  and  for  the  aceoCfnt 
of  selling  stockholder. 

Inter- America  Electronics  of 
Puerto  Rico  filed  with  SEC  for  938 
.shares  of  preferred  stock  at  $1.00 
per  share  and  7,900  shares  of  com¬ 
mon  at  $10  per  share.  Proceeds  will 
be  used  to  purchase  equipment. 

Packard-Bell  registered  with  SEC 
for  100,000  shares  of  its  capital 
stock,  $.50  par  value,  to  be  offered 
for  public  sale.  Net  proceeds  will 
be  used  for  expansion  of  main  plant. 
It  is  expected  that  $500,000  will  be 
used  for  construction  of  a  new  cabi¬ 
net  plant,  $100,000  for  additional 
machinery  and  equipment  and  $300,- 
000  to  replace  working  capital  used 
in  1952  for  construction.  Remainder 
will  be  used  to  pay  debts  and  for 
working  capital. 

►  Security  Offerings  —  Cinerama 
offered  $2  million  in  4-percent  con¬ 
vertible  debentures  due  March  1. 
1958.  Net  proceeds  will  be  added  to 
general  funds  and  used  to  furnish 
and  install  exhibition  equipment  for 
3  additional  theaters. 

Mohawk  Business  Machines  of¬ 
fered  144,000  shares  of  12-cent 
cumulative  preferred  stock  (par 


$1)  at  $2  per  share.  Proceeds  will 
be  used  for  working  capital  and  to 
acquire  additional  machinery  for 
the  production  of  an  electronic 
.stapling  machine  and  a  midget  bat¬ 
tery  recorder. 

Radar-Electronics  offered  5,996,- 
000  shares  of  common  stock  (par  1 
cent)  at  5  cents  per  share.  Proceeds 
will  be  used  for  working  capital  and 
for  the  expansion  of  operations. 

Arcturus  Electronics  offered 
$200,000  in  5-year  6-percent  con¬ 
vertible  debentures  due  April  1, 
1958.  Proceeds  will  be  used  for  gen¬ 
eral  corporate  purposes. 

P.  R.  Mallory  offering  of  160,000 
shares  of  4  J-percent  cumulative  con¬ 
vertible  preferred  stock  at  par  ($60 
per  share)  was  oversubscribed.  Pro¬ 
ceeds  will  be  added  to  general  funds 
for  general  corporate  purposes. 


►  Other  Transactions  —  Westing- 
house  has  borrowed  $60  million 
from  a  group  of  institutional  in¬ 
vestors  completing  a  $300  million 
credit  set  up  in  November,  1951. 
The  lenders  include  insurance  com¬ 
panies,  pension  funds,  savings 
banks  and  universities.  Loans  will 
be  used  to  finance  the  company’s 
$296  million  expansion  program  and 
to  provide  additional  working  cap¬ 
ital. 

CBS  .sold  privately  $25  million  in 
4i-percent  promissory  notes  due 
Jan.  15,  1973  to  insurance  com¬ 
panies.  Proceeds  of  initial  borrow¬ 
ings  will  be  used  for  general  cor¬ 
porate  purposes. 

Clevite  Corp.  will  offer  200,000 
shares  of  stock  for  sale.  Proceeds 
will  be  used  for  general  funds  and 
working  capital. 


EAST  GERMAN  family  gathers  around  Russian-designed  receiver,  as  .  .  . 


TV  Gains  Slowly  Behind  Iron  Curtain 


East  Germans  build  sets  but 
Russio  takes  output  as  part  of 
war  reparations 

Television  progress  in  Russia  and 
satellite  countries  has  been  slow, 
due  largely  to  lack  of  essential  raw 
materials  and  particularly  those 
needed  by  tube  manufacturers.  De¬ 
mands  arising  from  Soviet-army 
build-up  and  enlargement  of  tele¬ 


phone  and  telegraph  network.s  are 
so  high  that  other  needs  receive  less 
consideration. 

►  Stations — Transmitters  are  op¬ 
erating  in  Kiev,  Leningrad  and 
Moscow.  Pravda  reports  80,000  sets 
in  use.  Poland  and  Czechoslovakia, 
both  of  which  had  experimental 
transmitters  before  World  War  II, 
are  still  testing.  In  East  Germany, 
a  Soviet-controlled  transmitter  is 

(Centinacd  on  pogt  II) 
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I  The  G-R  Typ«  1931 -A  Modulation  Monitor 
and  IVpe  1932 ‘A  Dktortkm  and  NdM  Metar 
ara  hi^^  accurate  inatrumenta  widely  uaed 
in  lm>adcaat  atationa  fbr  monitoring  naodula- 
tion  and  meaauri^  diatortkm  and  noiae  in 
audio  frequency  drcuita.  'nranamitter  opera- 
tora  find  theae  inatrumenta  convenient  and 
extremely  reliable  in  operation.  They  meet  all 
FCC  ape^cationa. 

The  Dirtortion  and  Noiae  Meter  ia  a  moat 
veraatile  laboratory  tool.  It  permita  complete 
and  accurate  wave  analyaia  of  frindamentala 
from  60  to  15,000  cyclM  and  harmonica  to 
46,000  ^clea,  when  tiaed  with  an  oedlloecope. 
Ita  ability  to  rapidly  and  accurately  meaaure 
frequency,  audio  voltage,  AVC  dukiacteriatica 
and  hum  lev^  haa  adapt^  it  to  a  wide  variety 
of  meaaurenaenta  in  the  communicationa  labora* 
tory.  Thia  Meter  w  ako  uaed  for  the  production 
checking  of  radio  receivexa,  attenuatora,  audio 
amplifiera  and  oadllatora,  aikl  electronic  inatru* 
menta  and  componenta. 

Thi  G-R  Typt  1131-A  Modilition  MenKor 

(if  Operates  over  a  wide  carrier-frequency  range  —  0.5  to 
8  Me.  or  3  to  6  Me.  depending  upon  tuning  coils  used; 
either  set  supplied  with  instrument, 
if  Continuously  indicates  percentage  modulation  of  either 
positive  or  negative  peaks,  as  selected  by  a  panel  switch  — 
meter  rat^  isO  to  110%  on  positive  peaks,  0  to  100% 
on  negeUive  peaks. 

if  Provides  a  very  useful  overmodulation  alarm  whose 
flashing  rate  increases  markedly  when  modulation  peaks 
are  in  excess  of  a  predetermined  level  set  by  a  panel  dial, 
if  Requires  about  0.5  watt  input  R-F  power, 
if  Measures  the  relatm  magnitude  of  any  carrier  shift 
occurring  during  modulation. 

if  Has  two  low-distortion  audio-output  circuits  operating 
from  separate  diode  rectifiers^ 

One  is  matched  to  a  600-ohm  line  for  audible  monitoring. 
Other  output  supplies  a  faithful  reproduction  of  the  carrier 
envelope  for  measurement  of  transmitter  distortion  and 
noise  with  the  aid  of  a  distortion  and  noise  meter  — 
output  amplifier  is  fiat  to  within  1.0  db.  from  30  to 
30,000  cycles. 

Tilt  6-R  Typt  1932- A  Distortiot  and  Ntitt  Mattr 

if  Features  rapid  and  continuous  frequency  adjustment  over 
the  entire  audio  frequency  range  —  one  main  tuning  control 
and  push  buttons  are  used. 

if  Includes  a  high  gain  amplifier  which  balances  to  a  null  at 
frequency  set  by  the  main  tuning  dial,  and  thus  passes  to  the 
meter  circuit  only  the  distortion  components  present, 
if  Measures  distortion  values  as  low  as  J05%;  0.10%  above 
7,500  cycles. 

if  Detects  noise  levels  down  to  200  nv— -instrument  noiu  is 
considerably  less  than  80  db. 

if  Accuracy  is  essentially  ±5%  of  full  sccie  for  distortion, 
noise  and  dbm  measurements. 


For  Accurate  ^  Reliable 
and  FCC  Approved'^ 


Measurements  of 

MODULATION^ 

DISTORTION 

and  NOISE 


in  the  Broadcast  Station 


Jyf$  INI ’A  Modulation  MonUor 

.  .0.S  to  8  Me.  or  3  to  60  Me....  H40.00 

Typa  1N1-PS . . .  0.S  to  8  Me.  Extra  Tuning  Coi/ ....  11.50 

Tyn  INI  N . . .  3  to  60  J/c.  Extra  Tuning  Cod . 11.50 


Typt  IIU'A  Distortion  and  Noise  Meter 


ASmiUanct  MtUrt  tr  Ctaxiai  EUwttnU  it  Dteadt  CapttiUrt 
Dttad*  Indutiort  it  Dteads  Rttitlari  It  Di$ttrii»»  HtUrt 
rttfMMcy  MiUrtit Fri^ney  Standurii it Otiftr  C»»tU*Tt 
||ay|i|ju|WM  Impidanet  Bridget  It  Modulation  Mtleri  it  OieilUtori 

Variact  <r  Light  Metert  Ct  MegokmmeUrt  It  Motor  Conirolt 
IHHMHHHlHii  Soitt  Metert  It  StiU  Doteetor,  it  Proeition  Copadtart 
Pnltt  Otneratort  it  Signal  Gtneratort  Ct  Vihration  Mttert  Ct  Stroboteoptt  it  Watt  PiUtrt 
V-H-r  Mtatnring  Kgnipment  it  V -T  V oUmtUrt  it  W ate  Analgtert  it  Polariteoptt 


operating  in  Berlin.  Another  trans¬ 
mitter  at  Brocken,  highest  point  in 
the  Hartz  Mountains,  is  testing  and 
will  soon  be  beaming  programs  to 
West  Germany, 

Plans  are  afoot  to  install  by  1955 
transmitters  in  all  14  district 
capitals  of  East  Germany.  These 
will  be  linked  in  a  network  diverg¬ 
ing  from  Berlin. 

►  Receivers — The  set  shown  in  the 
photograph  is  the  Russian-designed 
Leningrad  T-2  model.  It  has  a  7- 
inch  screen  and  no  provision  for 
radio  reception;  price  in  East  Ber¬ 
lin  is  3,500  East  Marks,  $117  at 
official  rates. 

Although  East  German  plants 
have  made  these  sets  for  some  years 
under  Soviet  licen.He,  their  output 


Electronics  Backlog 

Abundant  health  of  the  electronics 
industry  is  indicated  by  growth  in 
the  backlog  of  both  defense  and 
civilian  orders  of  several  repre¬ 
sentative  companies  in  the  field. 
Although  the  amounts  shown  in  the 
accompanying  graph  are  but  a 
fraction  of  the  total  electronic 
equipment  backlog,  they  indicate 
the  rising  trend. 

Another  indication  of  the 
volume  of  unfilled  orders  for  the 
industry  is  the  backlog  of  orders 
for  the  Electrical  Machinery  clas¬ 
sification  of  the  Department  of 
Commerce  in  which  electronics  is 
included:  1950,  $3.8  biflion;  1951, 
$8.9  billion;  1952,  $11.3  billion. 

Further  evidence  of  the  rising 
backlog  is  the  recent  announce¬ 
ment  by  GE  that  its  backlog  now  is 
greater  than  at  any  time  in  the 
history  of  the  company. 

►  Future — Manufacturers  point 
out  that  backlogs  do  not  tell  the 
entire  story  of  the  amount  of  work 
that  the  industry  or  a  company  ex¬ 
pects  to  do.  Many  contracts  are 
just  initial  orders  and  contracts 
for  additional  quantities  may  be 
reasonably  expected. 

Many  manufacturers  expect  un¬ 
filled  orders  to  continue  high 


has  been  delivered  largely  to  the 
Soviet  Union  as  war  reparations. 
When  television  service  was  inau¬ 
gurated  last  December  the  East 
Germans  were  promised  2,000  sets. 
Only  800  were  delivered.  Production 
quota  for  1953  is  4,000  sets.  So  far 
sets  are  seen  only  in  public  build¬ 
ings,  party  offices  and  homes  of 
high  officials. 

German  engineers,  many  of 
whom  worked  in  television  before 
the  war,  complain  that  they  are 
hampered  by  Russian  engineers 
assigned  as  consultants  but  actually 
running  the  show,  thereby  slowing 
up  progress  and  initiative.  Another 
difficulty  is  that  East  Berlin  trans¬ 
mitter  operates  on  the  same  fre¬ 
quency  as  the  West  German  station 
in  Hamburg,  Germany. 


Still  Growing 


throughout  1953  but  feel  that  the 
industry  will  be  able  to  fill  moat  of 
its  orders  during  1954. 

New  Material  for 
Electronic  Memories 

COSTINO  more  than  gold  ($660  a 
pound)  a  new  super-thin  nickel- 
alloy  steel  has  been  developed  by 
Armco  for  use  in  electronic  memo¬ 
ries.  The  gossamer  steel,  made  in 
strips  up  to  two  inches  wide,  is  as 
thin  as  one  125-millionth  of  an  inch, 
or  8  X  lO"*,  or  %o  the  thickness  of 
a  human  hair. 

Because  the  material  is  so  thin 
a  few  cents  buys  a  foot  of  it. 


Antenna  Industry 
Reviews  UHF 

New  tv  markets  bring  many 
changes  to  the  highly-competi- 
tive  sky-hook  business 

Almost  a  year  has  past  since  the 
first  uhf  television  station  went  on 
the  air  and  antenna  and  set  manu¬ 
facturers  are  reviewing  the  uhf  an¬ 
tenna  business  as  it  stands  today. 

►  Market — There  are  25  uhf  tele¬ 
vision  stations  on  the  air  now  in 
nearly  as  many  different  market 
areas.  They  have  made  more  than  a 
million  homes  potential  uhf  antenna 
customers  for  a  possible  sales  vol¬ 
ume  of  over  $10  million.  In  addi¬ 
tion,  of  the  324  cp’s  that  have  been 
granted,  213  or  2/3  are  for  uhf  sta¬ 
tions  that  will  eventually  come  on 
the  air  bringing  in  more  business. 

Nearly  half  of  the  existing  uhf 
markets  are  actually  combination 
uhf-vhf  markets.  And,  nearly  every 
existing  vhf  market  is  also  a  poten¬ 
tial  combination  market.  Thus,  an¬ 
tenna  manufacturers  must  now 
.serve  three  types  of  markets:  the 
vhf,  the  uhf  and  the  combination 
uhf-vhf. 

►  Merchandise  —  Unlike  receiver 
manufacturers,  the  antenna  manu¬ 
facturer  cannot  serve  these  varied 
markets  with  one  product  for  best 
results.  He  must  have  a  line  of 
merchandise  that  not  only  serves  all 
markets  but  that  also  meets  the 
various  reception  conditions  within 
each  market.  As  a  result,  antenna 
manufacturers  now  offer  as  many 
as  12  different  models  of  uhf  an¬ 
tennas  to  meet  these  conditions  at 
prices  ranging  from  $5  to  $50. 

However,  experience  in  the  new 
markets  has  indicated  to  some  an¬ 
tenna  makers  and  users  that  there 
are  four  basic  antennas  that  will 
meet  nearly  all  requirements.  These 
are  the  rabbit-ear  indoor  for 
primary  signal  areas,  the  stacked-V 
antenna  for  combination  markets, 
the  bow  tie  with  a  selection  of  back¬ 
ing  elements  for  uhf  only  and  the 
corner  refiector  for  fringe  area  uhf 
reception. 

But  the.se  basic  models  are  by  no 

(CoNtiniM^  on  pag«  20) 
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INSTALL  HIGH-RELIABILITY  TUBES, 
FOR  BEnER  PRODUCT  ACCEPTANCE!* 

'*‘For  exoMpIt,  the  Unitid  States  Navy  has  recognixed 
the  vahM  of  high-reiiability  tabes  by  outhorixiiig 
a  detailed  list  of  these  types  to  replace  stoNdoid* 
tvbe  coonterparts.  **Tek£[ech'*,  IWorch^  19S3> 

M««t  your  circuit  noodt  from  thoco  30  promhim-porfornMnco  tubosi 


Now  availoble  in  quantity! 

^Jeneral  Electric  high-reliability 
tubes,  carrying  the  famous  9 -Star  name, 
now  are  available  in  quantity.  To  get 
all  the  advantages  that  high-reliability 
types  offer  you — greatly  increased 
equipment  dependability,  lower 
maintenance  costs,  longer  tube  life — 
specify  G-E  5-Star  Tul>es! 

A  pioneer  in  designing  and 
developing  these  premium  types. 
General  Electric  gives  you  tube  quality 
that  only  experience  makes  possible. 

As  the  largest  builder  of  high-reliability 
tubes,  with  outstanding  manufacturing 
facilities,  G.E.  offers  you  the  wUlest 
choice  of  types,  plus  high-rate  production 
to  meet  your  needs. 

Acceptance  of  the  equipment  you 
design  and  build  will  increase,  once 
you  change  over  to  5 -Star  high- 
reliability  tubes.  Field  performance  will 
be  far  more  dependable,  enhancing 
your  reputation.  Write  now  for 
Booklet  ETD-548A,  which  contains 
full  5-Star  Tube  application 
information!  General  Electric  Company, 
Tube  Department,  Schenectady  5,  N.  Y. 


MOTOTVriS 

HiaH-IILIAllLITT  TUtIt 

MMImy  Typ*  N*> 

DoomI^Ioii 

2CSI 

•S670 

H*f  twin  triodo 
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6SK7 
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(KTMA  6137) 
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6X4 

••Not  owiynnd 

(KTMA  6202) 
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(RTMA  6203) 

fyll'WO'fO  roctigof 

I2AT7 

12AT7WA 
(KTMA  6201) 

Hiph-Gm  hipli  oni  twin  triodo 

12AU7 

•561 4.A 
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I2AX7 

•5751 
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— 
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means  the  last  word  in  uhf  recep¬ 
tion.  Antenna  and  receiver  manu¬ 
facturers  are  constantly  investijfat- 
inpr  old  and  new  confl^urations. 
With  uhf  less  than  a  year  old  com¬ 
mercially,  definite  trends  are  diffi¬ 
cult  to  detect,  but  some  industry 
observers  feel  that  there  is  the  be- 
KinninK  of  a  trend  away  from  the 
all-wave  antenna  for  combination 
markets.  They  feel  that  separate 
vhf  and  uhf  elements  mounted  on 
the  same  or  separate  masts  will 
eventually  be  the  standard  set-up 
for  the  combination  markets. 

^Outlook — Siprn  of  the  hriijht 
sales  outlook  in  the  antenna  busi¬ 
ness  was  the  recent  expansion  by 
General  Motor’s  United  Motors 
Service  Division  of  its  line  of  elec¬ 
tronic  parts  to  include  uhf  and  vhf 
antennas.  They  will  be  marketed 
under  the  Delco  name  and  sold 
through  electronic  parts  distribu¬ 
tors  throuprhout  the  country. 

Another  brijrht  sijrn  in  the  an¬ 
tenna  picture  today  is  the  jrrowing 
accessory  business.  Rotator  sales 
are  increasinj?  markedly  in  uhf 
markets.  In  addition,  each  uhf  an¬ 
tenna  means  the  sale  of  crossover 
networks,  usually  the  printed-cir¬ 
cuit  t.vpe,  to  handle  the  two  type.s 
of  transmission  line  and  a  new 
liRhtninK  arrestor  for  uhf  lead- 
in.  Thus  despite  lower  unit  prices 
for  uhf  antennas,  the  industry  is 
finding  uhf-tv  markets  a  lucrative 
addition  to  the  still  substantial  vhf 
antenna  business. 

Bank  Accounting  Work 
Cut  by  Television 

Linking  six  tellers  to  a  central  ac- 
countinR  room  by  a  closed  circuit 
tv  system  has  increased  speed  of 
bankinR  service  and  eliminated  a 
large  part  of  the  clerical  work  in¬ 
volved  in  withdrawals. 

The  new  system,  now  in  use  at  the 
New  York  Savings  Hank,  permits 
the  tellers  to  check  the  signature 
and  bank  balance  on  any  account 
without  leaving  their  windows. 
An  intercom  system  is  used  to 
give  the  bankbook  number  to  the 
accounting  room.  The  customer’s 
account  card,  bearing  his  signature, 
is  removed  from  the  file  and  placed 
in  front  of  a  tv  camera.  The  teller 


Teller  compares  customer's  signature 
with  that  on  account  cord  in  the 
bank's  files 


Account  cards  requested  by  tellers  are 
placed  under  tv  camera  in  accounting 
room 


compares  the  information  on  the 
withdrawal  slip  with  that  on  the 
account  card,  visible  on  a  tv  screen 
built  into  the  counter. 

Since  the  system  uses  only  one 
camera,  the  account  cards  show  on 
the  screens  at  all  six  windows.  A 
portion  of  the  screen  is  assigned 
to  each  teller  and  cards  requested 
by  that  teller  are  shown  on  that 
portion  of  the  screen. 

►  Microwave — A  new  branch  of 
the  bank  soon  to  be  opened  at 


Rockefeller  Center  will  be  connected 
with  the  central  office  by  tv  and  tel¬ 
autograph  systems.  The  possibility 
of  using  microwaves  for  the  two- 
mile  tv  link  is  being  investigated. 

In  addition  to  making  all  ac¬ 
counts  available  at  all  branches,  use 
of  the  centralized  system  would 
permit  the  bank  to  open  smaller 
offices  in  high  rent  areas  where  cost 
of  floor  space  for  an  accounting  de¬ 
partment  would  make  the  operation 
too  expensive. 


Recorder  Sales  On  Way  Up 


Volume  has  tripled  in  three 
years,  with  tape  leading  the 
race 

Indication  of  the  growing  import¬ 
ance  of  magnetic  recorders  is  the 
production  total  of  26  companies 
in  the  field.  According  to  latest 
figures,  152,000  magnetic  record¬ 
ers  were  made  in  1962  by  these 
companies.  At  an  average  retail 
value  of  $170,  this  has  meant  sales 
of  at  least  $26  million  for  the  in¬ 
dustry. 

►  Tape  vs.  Wire  —  Projection  of 
past  trends  indicates  that  tape  re¬ 
corders  accounted  for  the  bulk  of 
the  business  in  1952.  Another  indi¬ 
cation  of  rising  tape  recorder  sales 
is  the  fact  that  sales  of  tape  alone 
last  year  amounted  to  about  $5 
million.  With  new  and  better  tapes 
coming  on  the  market,  this  volume 
may  well  double  in  1953. 


In  1952  there  were  39  manufac¬ 
turers  of  magnetic  recorders  in  the 
U.  S.  Eight  of  these  companies 
made  wire  recorders,  and  four  made 
wire  recorders  exclusively.  In  1961 
10  of  the  39  companies  in  the  field 
made  wire  recorders. 

About  70  percent  of  all  magnetic- 
recorder  sales  are  to  people  who  use 

(ContiniMd  on  page  22) 
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ONLY  THE  LFE  401  OSCILLOSCOPE 

Offers  all  these 
Important  Features 


LINEARITY  OF  VERTICAL 
DEFLECTION  The  vertical  ampli¬ 
fier  provides  up  to  2.5  inches  posi¬ 
tive  or  negative  uni-polar  deflection 
without  serious  compression;  at  3 
inches,  the  compression  is  approx¬ 
imately  15%.  The  accompanying 
photographs  illustrate  transient  re¬ 
sponse  and  linearity  of  deflection. 


'•CttUCIIC  f  >  IIC«ACTCi.t« 


Y»AkI$ 

Dafladien  San*.  — 15  Mv./cm,  p-p 
Fraqwancy  Ratpanta  —  DC  to  10  Mc 
TrontianI  Ratpanta  —  Rise  Time 
(10'/o-90<;c)  0.035 Msec 
Sipnol  Daloy  — 0.25  M  sec 
Input  lina  larminaliant  —  52,  72  OF 
93  ohms,  or  no  termination 
Input  Imp.  -  Direct  - 1  megohm, 
30  M  M  f 

Probe -10  megohms,  10  m  M  f 


TRIOOER  OENERATOR  with  variable  rapatition  rata 
from  500  to  5000  cpa. 

rOSmVE  A  NEOATIVE  UNDEIAYED  TRIOOER!,  and  a 
POSITIVE  OEIAYEO  TRIOOER  are  eztamally  available. 


HIGH  SENSITIVITY  AND  WIDE 
FREQUENCY  RESPONSE  OF 
Y-AXIS  AMPLIFIER  The  vertical 
amplifier  of  the  401  has  been  designed 
to  provide  uniform  re^onse  and  high 
sensitivity  from  D-C.  The  accompany¬ 
ing  amplifier  response  curve  shows 
the  output  down  3  db.  at  10  Mc.  and 
12  db.  at  20  Mc.  Alignment  of  the  am¬ 
plifier*  is  for  best  transient  response, 
resulting  in  no  overshoot  for  pulses 
of  short  duration  and  fast  rise  time. 
Coupled  with  this  wide  band  charac¬ 
teristic  is  a  high  deflection  sensitivity 
of  15  Mv.,  cm.  peak  to  peak,  D-C  and  A-C. 


SWEEP  DELAY  The  accurately 
calibrated  delay  of  the  401  pro¬ 
vides  means  for  measuring  pulse 
widths,  time  intervals  between 
pulses,  accurately  calibrating 
sweeps  and  other  useful  applica¬ 
tions  wherein  accurate  time  mea¬ 
surements  are  required. 

The  absolute  value  of  delay  is 
accurate  to  within  1%  of  the  full 
scale  calibration.  The  incremental 
accuracy  is  good  to  within  0.1%  of 
full  scale  calibration. 


SPECIFICATIONS 


X-AxI* 

SwMp  Roitfl*  —0.01  sec/cm  to  0.1 
sec/cm 

D«l«y  SwMp  Rengs  — 5-5000 .Msec 
in  three  adjustable  ranges. 

Triggsrt  —  Internal  or  External, 
-f  and  — ,  trigger  generator, 
or  60  cycles,  or  undelayed  or 
delayed  triggers  may  be  used. 


BulH-ln  Irlggsr  gsiMrtrtpr  with  repe¬ 
tition  rate  from  500-6000  cps. 

Osasrol 

Luw  Cegscity  prelM 
Pundionolly  cuIutmI  centrsl  knebt 
FoMing  ttand  far  b«H«r  vi/wlng 
ArffuttaMs  teal*  lighting 
FacilMst  fer  mewnting  cemsres 

PRICE:  $895.00 


Additional  Features: 

'  An  INPUT  TERMMATION  SWITCH  for  terminat¬ 
ing  tranamiaaion  linea  at  the  oaciUoacopa. 

A  FOIDINO  STAND  for  convenient  viewing. 
FUNCTIONAUY  COIORED  KNOSS  for  eaaier 
location  of  controla. 


Deaigned  and  built  for  electronic  engineera,  the  401. 
with  ite,high  gain  and  wide  bend  characteriatica,  and 
ite  veraatility,  aatiaflea  the  aver-increaaing  raquire- 
mente  of  the  rapidly  growing  electronica  induatry  for 
the  ideal  medium  priced  oecilloecope. 


Write  for  Complete  Information 


ORATORY  for  lUMTROMlRR, 


7S  PITTS  STRUT  •  »STON  14,  MAO. 

PRECISION  ELECTRONIC  EQUIFMENT  •  OSCILLOSCOPES  •  MAONETOMETERS  •  COMPUTERS  •  MICROWAVE  OSCILLATORS 
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them  for  profetutiunal  purposes.  Re^ 
maining  sales  are  to  home  users,  aC' 
cording  to  a  survey  of  the  mag¬ 
netic  recording  field. 


$143.7  million,  33  percent  above 
1951.  Station  expenses  increased  at 
a  slower  rate  (28  percent),  so  that 
the  income  of  these  stations  rose  to 
$45.6  million,  or  51  percent,  above 
1951. 

Fourteen  other  tv  stations  that 
■w'ere  authorized  in  1952  after  the 
lifting  of  the  freeze  e.stimated  total 
revenues  at  $700,000,  expenses  of 
$800,000,  for  a  loss  of  $100,000.  Of 
the  14  stations,  only  3  were  in 
operation  more  than  2  months  dur¬ 
ing  1952. 


TV  Broadcasters  Set 
New  Income  Record 

Net  before  taxes  for  1952 
reached  54.5  million,  31  per¬ 
cent  above  1951 


Television  network  and  inde¬ 
pendent  stations  in  the  U.  S.  had  a 
banner  year  financially  in  1952,  ac¬ 
cording  to  preliminary  reports  sub¬ 
mitted  to  the  FCC  by  all  tv  broad¬ 
casters.  Total  broadcast  revenue 
from  time,  talent  and  program  sales 
was  estimated  at  $336.3  million,  43 
percent  above  the  1951  volume  of 
$2.35.7  million.  Income  after  ex¬ 
penses  but  before  taxes  was  esti¬ 
mated  at  $54.5  million,  or  31  per¬ 
cent  above  the  1951  volume  of  $41.6 
million. 

^Networks — Four  tv  networks 
(including  15  owned-and-operated 
stations)  reported  tv  revenues  of 
$191.9  million,  expenses  of  $182.9 


Doerfer  Approved  As 
FCC  Commissioner 

Senate  Commerce  Committee 
okays  Eisenhower  choice  unani¬ 
mously 


John  C.  Doerfer,  new  FCC  Commis¬ 
sioner.  He  may  become  chairmen  when 
Walker's  term  expires  June  30.  An¬ 
other  possibility  is  Commissioner  Hyde. 


John  C.  Doerfer  is  at  work  on  the  The  C 
Federal  Communications  Commis-  3  Repul 
sion,  the  first  Eisenhower  appoint-  Indepen 
ment  to  the  agency.  Another  is  due  lines  up 
in  midyear  vrhen  chairman  Walker’s  division 
term  expires.  (Idaho, 

The  Senate  Commerce  Committee,  ( Maine, 
evidently  favorably  impressed  by 
Doerfer’s  background  'and  his  man¬ 
ner  of  handling  questions  directed 
to  him  at  the  hearing  on  confirma¬ 
tion,  unanimpusly  approved  him  for 
the  post.  He  replaces  Eugene  Mer¬ 
rill  (Utah,  D),  appointed  to  fill  the 
unexpired  term  of  Robert  Jones, 
who  resigned  last  year.  The  term 
runs  to  June  30,  1954  but  it  is  con¬ 
sidered  likely  that  at  that  time  focusing  method,  changed 

Doerfer  will  ^et  a  foil  seven-year 

appointment.  ^  ” 

are  on  the  way  tor  1953 

►  Background — The  new  commis¬ 
sioner  is  49  years  old,  a  native  of 
West  Allis,  Wisconsin  and  a  grad¬ 
uate  of  the  University  of  Wisconsin 
and  Marquette  University  Law 
School.  He  became  a  member  of  the 
Wi.sconsin  Public  Service  Commis¬ 
sion  in  1949  and  subsequently  was 
elected  chairman.  He  was  a  mem-, 
ber  of  the  National  Association  of 
Railroad  and  Utilities  Commis- 
^  Independents — Ninety-three  tv  sioners  and  was  chairman  of  its 
stations  (not  owned  or  operated  by  committee  on  regulatory  proce- 
the  networks)  made  a  better  show-  dures.  ►  Faces— Picture  tube  face  plates 

ing  than  the  networks  in  1952.  While  he  has  had  no  experience  shown  at  the  show  in  24-inch  and 
Their  revenues  were  estimated  at  in  the  radio-television  field,  commis-  (Continued  on  page  24) 


TV  bsoaocasting  net  income 
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Tube  Industry  Sets 
TV  Picture-Tube  Trends 


INDEPENOENT 
TV  STATIONS  1 


4  NETWORKS  INC. 
OWtiEO  AND 
OPERATED  STATIONS 


Trend  to  simplify  receivers  was  ac¬ 
celerated  by  GE’s  introduction  of 
an  internal  magnetic  focus  gun  at 
the  recent  IRE  show.  The  new  tube 
eliminates  the  external  focus  coil 
and  ion  trap  magnet.  Focusing  is 
done  by  three  built-in  tiny  Alnico 
5  magnets.  A  fourth  magnet  is  used 
in  the  ion  trap.  The  new  tube  will 
cost  about  $1.50  more  than  pre.sent 
magnetic  tubes. 


million  and  income  of  $9.0  million. 
The  1952  network  tv  revenues  were 
almost  50  percent  above  1951.  How¬ 
ever,  as  a  result  of  a  56-percent 
increase  in  expenses,  network  tv  in¬ 
come  was  reported  at  $2  million  be¬ 
low  the  1951  figure  of  $11  million. 
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G  A  &  F  Carbonyl  Iron  Powders  are  used 
to  produce  cures  for  transformer  and  inductor 
coils  of  every  form— to  increase  Q  values,  to  vary 
coil  inductances,  to  reduce  the  size  of  coils,  to 
confine  stray  fields  and  to  increase  transformer 
coupling  factors. 

These  powders  are  microscopic,  almost  per* 
feet  spheres  of  extremely  pure  iron.  They  are 
produced  in  seven  carefully  controlled  types, 
ranging  in  average  particle-size  from  three  to 
twenty  microns  in  diameter. 


Similarly,  their  properties  vary,  making  them 
useful  in  many  different  applications.  Engineers 
have  commented  on  the  fact  that  cores  made 
from  these  powders  lend  themselves  to  smmith- 
ness  of  adjustment  and  to  ease  of  grinding.  The 
extremely  small  size  of  the  particles  is  of  enor¬ 
mous  value,  since  eddy  currents  develop  only 
within  each  particle— proportional  to  the  square 
of  the  particle  diameter. 

We  urge  you  to  ask  your  core  maker,  your 
coil  winder,  your  industrial  designer,  how  C  AaF' 
Carbonyl  Iron  Powders  can  increase  the  efficien¬ 
cy  and  performance  of  the  equipment  or  product 
you  make,  while  reducing  both  the  cost  and  the 
weight. 


G  A  &  F.  CARBONYL  IRON  POWDERS 


Write  for  wholly  netc  32  page  booK— the 
most  comprehensive  treatment  yet  given  to 


the  characteristics  and 
applications  of  C  A  &  F 
Carbonyl  Iron  Powders. 
80%  of  the  story  is  told 
with  photomicrographs, 
diagrams,  performance 
charts  and  tables.  For 
your  copy— without  ob¬ 
ligation— kindly  address 
Department  50. 
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ANTARA.  CHEMICALS 


Divisioii  of  GENERAL  DYESTUFF  CORPORATION 

43S  HUDSON  STREET  .  NEW  YORK  14,  NEW  YORK 
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27>inch  sizes  used  spherical-faced 
bulbs.  Envelope  manufacturers  say 
that  they  use  less  glass  than  cylin¬ 
drical-faced  tubes.  Weight  of  the 
latter  has  brought  problems  in  ship¬ 
ping  and  handling. 

►  Sizes — The  24-inch  and  27-inch 
tubes  are  expected  to  take  their 
place  in  production  this  year.  Some 
manufacturers  expect  the  24-incher 
to  account  for  20  percent  of  produc¬ 
tion  and  as  much  tis  10  percent  for 
the  27-inch.  They  expect  the  21- 
inch  to  account  for  the  bulk  of  pro¬ 
duction  followed  by  the  17-inch. 

FCC  Clarifies  Rules  of 
Emergency  Radio 

Terms  and  extent  of  possible  use  of 
the  Special  Emergency  Radio  Serv¬ 
ice  were  clarified  and  enlarged  by 
the  FCC  in  a  report  and  order  effec¬ 
tive  March  27,  1952. 

The  amended  rules  do  the  follow¬ 
ing  : 


•  Set  forth  the  eligibility,  class 
and  number  of  stations  available, 
kinds  of  communications  permitted 
and  other  particulars  concerning 
the  use  of  the  service. 

•  Clarify  the  eligibility  of  physi¬ 
cians  to  use  this  service  by  chang¬ 
ing  their  present  limitation  of  “re¬ 
mote  area”  to  “rural  area”  (any 
area  outside  a  population  center  of 
more  than  2,500  population). 

•  Delete  the  present  requirement 
that  other  communication  facilities 
be  unavailable  before  rural  area 
physicians,  veterinarians  and  school 
bus  operators  can  take  advantage  of 
this  service. 

•  Make  communication  common 
carriers  eligible  for  mobile  opera¬ 
tion  in  this  service  to  facilitate  re¬ 
pair  of  interrupted  public  wire  fa¬ 
cilities  involving  intercity  circuits 
or  service  to  many  subscribers. 

•  Provide  for  the  secondary  use 
of  certain  ship-telephone  frequen¬ 
cies  by  special  emergency  fixed  sta¬ 
tions  in  isolated  areas,  such  as  an 
island  where  the  applicant  can  show 
arrangements  made  with  the  public 


coast  station  for  the  radio  service 
desired. 

•  Give  emergency  stand-by  radio 
facilities  for  private  as  well  as  com¬ 
mon  carrier  communication  circuit 
operators  for  use  during  periods  of 
failure  of  the  normal  circuits.  In 
the  case  of  the  private  operator, 
this  facility  is  restricted  to  circuits 
which  normally  carry  essential  com¬ 
munications  which,  if  disrupted, 
endanger  life  or  public  property. 

Electronic  Heaters 
Require  Certificates 

Drying,  sealing,  gluing  and  mold¬ 
ing  operations  that  use  radio-fre¬ 
quency  heat  must  be  inspected  by  a 
competent  engineer  before  June  30 
of  this  year,  according  to  an  an¬ 
nouncement  from  Federal  Com¬ 
munications  Commission. 

►  Interference  Reduction — Among 
other  things,  the  required  inspec- 

(Continued  on  page  26) 


Where  93%  of  U.  S.  TV  Sales  Were  Made 


1953  TELEVISION  RECEIVER  SATURATION 
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PHILADELPHIA 
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ROANOKE 


SAN  FRANCISCO 


SCHENECTADY 
SEATTLE 


WASHINGTON  DC 


10  II 
MILLIONS 


At  of  ianuory  1,  1953  there  were  76  U.  S.  tv  markets  containing  30  million  homes  and  21,234,100  sets.  The  30  areas  shown  in  the  chart  con- 
toin  22.3  million  homes  (75  percent  of  potential  market)  and  19.8  million  tv  receivers  (93  percent  of  total  sets  in  use).  Saturation  in  these 
30  areas  it  about  89  percent,  in  the  other  46  markets,  only  18  percent 
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C“D“[? 

Designed  and  fabricated 
this  DILECTO  eROMMET 


)f(^A 


Herr’s  an  i»lea  and  an  example  of  C-D-F  enninerriii}:  skill 
teamed  up  with  versatile  Dilecto  —  laminated  rolled  plastic 
tubing  —  that  can  help  you.  '^Fhousands  of  Dilecto  grommets  are 
being  used  in  the  aircraft  industry  for  wire  and  cables  that  pass 
through  bulkheads.  Made  from  fine  weave  canvas,  the  C-D-F 
Dilecto  grommet  is  cut  into  rings.  'Fhe  rings  are  gro<»ved 
and  beveled,  then  slit  diagonally,  'i'he  Dilecto  grommet  has  a 
built-in  tension  that  permits  it  to  be  easily  compressed  by  hand 
and  inserted  in  the  bulkhead.  Tension  holds  it  tightly  in  place. 

It  cushions.  It  insulates.  It  reduces  assembly  time. 

DILECTO  is  a  C-D-F  top  quality  laminated  thcrmosettin}t 

plastic  whose  uses  are  limited  only  by  the  imat(inatinn. 

Supplied  in  sheets,  rods,  tubes,  Dilecto  answers  most 

electrical  and  radio  needs  for  a  material  that  is 

mechanically  and  dielectrically  strong  .  .  .  resistant 

to  high  heat,  hot  oil,  excessive  humidity.  It  ean  he 

punched,  stamped,  formed  and  machined  to  close 

tolerances.  Investigate  its  possibilities.  Available 

in  many  grades  to  meet  a  variety  of  requirements. 

A  qualified  plastics  specialist,  your  G-D-F  sales  engineer 

(offices  in  principal  cities)  will  help  you  engineer 

a  better  product.  Why  not  call  him  today! 

Another  example  of  a  part  machined  from 
Dilecto  rolled  tubing.  Notice  variety  of 
machining  steps  and  the  possible  versatility 
of  this  mechanically  strong  material.  Only 
C-D-F  makes  Dilecio  in  sheet,  tube  and 
rod  forms. 


Httt’%  a  siJf-piem  0I  m  fiUteta 
grammn,  mackimrd  la  elaia  lai- 
ttanrn  (ram  lamiaalad  rallad 
lahiag.  Saatpla  •/  graaiaifl  and 
a  grarral  catalog  mill  ba  laal 


THE  NAME  TO  REMEMBER 


DILECTO  LAMINATEO  PLASTIC 


NEWARK  16,  DELAWARE 
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Woat  mors  iafermotioat  Um  post  cord  on  lost  pops. 
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tion  certificate  must  ahow  that  in¬ 
dustrial  heating  equipment  is  suffi¬ 
ciently  shielded  and  filtered  to 
prevent  interference  to  radio 
communication  services  and  tele¬ 
vision. 

The  certificate  must  also  show 
that  the  equipment  can  be  expected 
to  remain  in  proper  adjustment  for 
at  least  three  years.  Such  proof  is 
to  be  kept  available  near  the  ma¬ 
chine  for  inspection  by  FCC  repre¬ 
sentatives. 


Low-Power  Stations 
Can  Economize 

Small-community  radio  broadcast 
stations,  beset  by  licensed-operator 
shortages  and  decreasing  advertis¬ 
ing  rates,  have  received  help  from 
the  Federal  Communications  Com¬ 
mission.  As  of  April  16,  rules  previ¬ 
ously  announced  but  held  in  abey¬ 
ance,  became  effective  for  a-m  and 
f-m  stations  under  10  kw  using  non¬ 
directive  antennas. 

►  Reduced  Requirement  —  Under 
the  new  setup,  only  one  first  class 
radiotelephone  operator  need  be  on 
call  to  perform  maintenance  and  ad¬ 
justment  on  transmitting  equip¬ 
ment.  Announcer-operators  who 
now  spin  platters  and  deliver  the 
commercial  can  throw  the  switches. 

New  rules  also  allow  remote  con¬ 
trol.  Although  some  mountain-top 
transmitters  have  been  operating  in 
this  manner  under  special  au¬ 
thority,  it  is  expected  that  the  bulk 
of  new  remote-control  operations 
will  extend  over  very  short  dis¬ 
tances — perhaps  from  the  ground 
floor  to  the  roof. 


Industry  Shorts 

►  Employees  assigned  to  guided 
missile  research,  development  and 
production  number  over  8,300  at 
Northrop  Aircraft. 

►  More  than  36,000  pleasure  boats 
in  the  U.  S.  are  now  equipped  with 
radiophones. 

►  Projection  television  receiver 
on  sale  in  Germany  for  $600  throws 


MEETINGS 


April  27-May  8 :  British  Indus¬ 
tries  Fair,  Birmingham  & 
London,  England. 

April  28-May  1:  Seventh  An¬ 
nual  NARTB  Broadcast  En¬ 
gineering  Conference,  Bur¬ 
dette  Hall,  Philharmonic 
Auditorium,  Los  Angeles. 

April  29-May  1:  1953  IRE- 
AIEE  Electronic  Components 
Symposium,  Shakespeare 
Club,  Pasadena,  Calif. 

April  29-May  1:  AIEE  North 
Eastern  District  Meeting, 
Sheraton-Plaza  Hotel,  Boston, 
Mass. 

May  9-25:  1953  Paris  Interna¬ 
tional  Trade  Fair,  Porte  de 
Versailles,  Paris,  France. 

May  11-13:  IRE  National  Con¬ 
ference  on  Airborne  Electron¬ 
ics,  Dayton,  Ohio. 

May  18-21 :  1953  Electronic 

Parts  Show,  Conrad  Hilton 
Hotel,  Chicago,  Ill. 

May  18-23:  Third  International 
Congress  On  Electroheat, 

May  20-22:  1953  National  Tele¬ 
metering  Conference,  Edge- 
water  Beach  Hotel,  Chicago, 
Ill. 

May  24-29:  NAED,  45th  Annual 
Convention,  Conrad  Hilton 
Hotel,  Chicago,  Ill. 

May  24-28:  Scientific  Apparatus 
Makers  Association  Annual 


a  30  by  39-inch  image  on  a  screen, 
using  a  projection  tube  less  than 
2i  inches  in  diameter. 

►  Italian  tv  industry’s  preliminary 
estimate  of  1963  receiver  produc¬ 
tion  is  60,000  units. 

►  France  will  have  about  100,000 
tv  sets  in  operation  by  the  end  of 
1963,  according  to  the  country’s 
Ministry  of  Information. 

►  Average  tv  service  dealer  is  re¬ 
vealed  by  a  GE  survey  to  have 
grossed  $21,000  last  year  at  the 
rate  of  $8  per  call.  His  6.3  service¬ 
men  each  handle  37  calls  a  week. 
Eighty  percent  of  the  work  is  per¬ 
formed  in  the  set  owner’s  home. 
The  average  dealer  has  more  busi¬ 
ness  than  he  can  handle.  His  1962 
gross  service  income  will  be  27  per¬ 
cent  higher  than  last  year’s. 

►  ’Two  Billion  dollars  will  be  spent 
by  the  Federal  Government  in  1963 


Meeting.  The  Greenbrier, 
White  Sulphur  Springs,  W. 
Va. 

May  27-29:  1953  7th  Annual 
Convention,  American  Society 
For  Quality  Control,  Conven¬ 
tion  Hall,  Philadelphia,  Pa. 

June  9-11:  International  Avia¬ 
tion  Trade  Show,  Hotel  Stat- 
ler.  New  York,  N.  Y. 

June  15-19:  Exposition  of  Basic 
Materials  for  Industry,  Grand 
Central  Palace,  New  York, 
N.  Y. 

June  16-24:  International  Elec¬ 
tro-Acoustics,  Congress,  The 
Netherlands. 

June  20-Oct.  11 :  German  Com¬ 
munication  and  Transport  Ex¬ 
hibition,  Munich,  Germany. 

Aug.  19-21:  WESCON  (West¬ 
ern  Electronic  Show  &  Con¬ 
vention),  IRE  (7th  Region) 
and  WCEMA  (West  Coast 
Electronic  Manufacturers’ 
Association)  cosponsors.  Mu¬ 
nicipal  Auditorium,  San  Fran¬ 
cisco,  Calif. 

Aug.  29-Sept.  6:  West  German 
Radio  and  Television  Exhibi¬ 
tion,  Duesseldorf,  Germany. 

Sept.  1-3:  International  Sight 
and  Sound  Exposition,  Palmer 
House,  Chicago,  Ill. 

Sept.  21-25:  Eighth  National 
Instrument  Exhibit,  Sherman 
Hotel,  Chicago,  Ill. 


for  research,  most  of  it  essential  to 
national  defense.  More  than  half 
this  sum  will  be  spent  for  work  in 
private  research  laboratories,  the 
balance  going  to  universities  and 
government-owned  labs. 

►  Atomic  reactor  components  will 
be  produced  by  Sylvania  with  its 
own  capital  and  sold  to  the  Atomic 
Energy  Commission  and  to  other 
interested  parties  on  a  cogipeti- 
tive  price  basis  as  soon  as  prac¬ 
tical.  At  present,  the  company  is 
under  contract  to  the  AEC  for  the 
advanced  development  of  new 
types  of  reactor  components. 

►  Million  Dollar  radio  center  with 
16  transmitters  is  planned  for 
Bloemfontein,  capital  of  the  Orange 
Free  State,  in  Africa. 

►  Dollar  value  of  guided  missile 
deliveries  is  currently  running  over 
twice  that  of  third  quarter  1960  de¬ 
liveries. 
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sta 


at  SPECIAL 
CONTROLS 


’^ovAureus 


•There  isn’t  the  price  differential  you’d  expect 
between  Clarostat  standard  controls  and  those 
special  controls  you  need. 

Using  established  designs,  elements  and  produc¬ 
tion  facilities  for  standard  controls  made  by  the 
tens  of  thousands,  Clarostat  engineers  can  come 
up  with  ingenious  modifications  at  marked 
savings  to  you. 


Note  the  standard  carbon  control  that  be¬ 
came  a  dual-concentric  with  locked  semi-perman¬ 
ent  settings.  Or  the  15/16^'  standard  which,  with 
rubber  gaskets,  meets  water-tight  requirements. 

Making  “specials”  out  of  “standards”  is  all  in  the 
day’s  work  at  Clarostat,  when  you’re  economy- 
minded. 


c 


Send  us  these  "specior'  control  requirements  for 
the  most  economical  solution.  Engineering  data, 
quotations,  delivery  schedules,  on  request. 


Controls  and  Resistors 


CLAROSTAT  MFC.  CO.,  INC.,  DOVER,  NEW  HAMPSHIRE 
In  Canada:  Canadian  Marconi  Co.,  Ltd.,  Toronto,  Ontario 
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Want  iiMr«  iafociiwtiaa?  Um  post  card  oa  la*t  past. 
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iitp.  ii&t 

HmuKomimms 


CORPORATION 


WMt  MM*  liifoniwtiow?  Um  post  card  m  la«t  page. 
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in  MagnBt  Win-BIIKIIBl*. 
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Want  mart  information?  Use  post  cord  on  last  pope. 


Start  with  a  parallrloicraiii  somewhat  like 
this.  Vitnalir.e  one  of  its  short  sides 
anchored  to  the  top  of  a  drawing  hoard 
parallel  to  your  base  line,  and  let  the 
remaining  three  sides  be  free  to  move 
together.  Add  a  projecting  straightedge 
to  the  bottom  side  as  shown,  and  it  will 
theoretically  stay  parallel  to  the  base  line. 
Parallel  lines  could  be  drawn  anywhere 
within  the  shaded  area  above.  But  clearly, 
that  field  of  action  is  too  limited. 


To  obtain  parallel  motion  over  the  en¬ 
tire  working  surface  of  the  hoard,  a 
second  parallelogram  could  be  coupled 
to  the  bottom  of  the  first  so  that  both 
have  one  short  aide  in  common.  An  ele¬ 
mentary  drafting  machine  would  result 
...  at  least  in  principle.  In  practice,  it 
would  fall  short  because  the  slightest 
play  at  any  of  its  8  joints  would  create 
gross  error  at  the  straightedge. 


What  is  needed  is  a  better  mechanical 
design  based  on  the  same  parallelogram 
principle.  Take  a  pair  of  rotating  drums, 
connect  them  with  a  tight  steel  band,  and 
the  assembly,  will  behave  like  a  parallel¬ 
ogram  if  the  drum  diameters  are  equal. 
Now  couple  a  second  band-and-drum 
assembly  to  the  first  in  such  a  way  that 
they  have  the  middle  drum  in  common 
.  .  .  and  you  have  the  basis  of  a  modern 
drafting  machine. 
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Wont  mere  information?  Um  post  cord  on  lost  page. 
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Wont  mart  information?  Um  pott  cord  on  last  pope. 


An  anginaar  without  a  K&E  Slida  Rula  it  lika 
a  doctor  without  a  ttathotcopa.  It's  tha 
bodga  of  tha  profauion  .  .  .  with  good 
raoton.  Tha  first  Amarican-moda  slida  rula 
wot  a  K&E,  and  ganarotions  hava  known 
thasa  rulat  for  thair  pracition,  raadobility 
and  valvat-smooth  oparation.  Thay  coma  in 
all  typas. 


Aftar  you'va  onca  utad  a  K&E  MOTO> 
RASER.t  you'd  no  mora  go  back  to  hand 
arating  than  you'd  taka  to  drawing  with 
your  glovat  on.  With  MOTORASER  you  can 
aithar  pin-point  your  objactiva,  or  covar  a 
largar  araa  without  damaga  to  tha  drawing 
surfaca.  Runt  on  110  volt  60  cycia  AC,  or 
DC  with  an  inaxparisiva  adaptar. 

t  TRADE  MARK 


These  basic  principles  and  the  advanced  engineering  design  in  the 
PARAGON  combine  to  give  you  the  finest  in  drafting  machines.  You 
realize  this  as  soon  as  you  place  your  hand  on  the  controls. 

The  scales  rotate  freely  with  the  lightest  pressure  on  the  protractor 
control  ring.  Release  it  and  they  are  locked  at  the  nearest  1.‘t°  position. 
Intermediate  angles  are  easily  set. 

Another  PARAGON  feature  is  the  open  center  construction  of  the 
arms.  Even  when  they  are  twisted  by  lifting  the  head  of  the  instrument 
off  the  board,  it  is  impossible  to  disturb  the  factory-set  band  tension. 

Ask  your  K&E  Distributor  or  Branch  to  tell  you  about  other  PARA¬ 
GON  features  or  give  you  an  actual  demonstration. 


'The  band-and-druni  machine,  with  all 
three  drums  of  precisely  equal  diameters 
and  with  bands  which  will  not  slip,  will 
draw  absolutely  parallel  lines  over  the 
entire  working  area.  But  if  the  drum 
diameters  are  not  equal,  the  parallelo¬ 
gram  principle  is  violated  and  the  ma¬ 
chine  cannot  draw  parallel  lines.  The 
greater  the  difference  in  diameter  the 
more  the  lines  will  be  out  of  parallel. 


Here,  in  exaggerated  form,  is  what  ha|>- 
pens  when  two  of  the  drums  are  not 
equal  in  diameter.  This  could  occur  in 
either  arm  of  the  machine,  conceivably 
in  both  arms  with  the  errors  being  addi¬ 
tive.  From  this  it  is  clear  that  a  central 
factor  in  the  accuracy  of  a  drafting  ma-.^ 
chine  is  the  accuracy  of  all  drum  diam¬ 
eters.  That  is  why  K&E  goes  to  very 
extraordinary  lengths  in  this  regard  in 
building  PARAGON  Drafting  Machines. 


r 


t: 


k—ping  cornmiinlcallm  0 


PRODUCTS  I  M 


JK  STABILIZED 
JKO-2  OVEN 


CRYSTALS  FOR  THE  CRITICAL 

The  JKO<2  oven  provides  the  fast  warm  up 
needed  for  two  way  mobile  communication  *— 
such  as  used  in  railroads,  taxis,  etc. 

Unit  holds  two  JK  H-17  type  crystals,  is  com* 
pact,  light  weight.  Crystals  sealed  against  dirt 
and  moisture.  A  stabilized  heat  unit,  one  of 
many  JK  products  made  to  serve  every  need. 


1 

♦ 

a 

THE  JAMES  KNIGHTS  COMPANY 

SANDWICH  ILLINOIS 
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•rifinol  4row<fif  ff 


Fr«fii 


i8)2-igig 


This  English  chamist  and  physicist  conductad 
axtansiva  axparintants  in  radioactivity  and 
radiation,  out  of  which  graw  tha  discovary 
of  tha  first  cathoda  ray  tuba  (Crookas  tuba). 
Although  Crookas  did  rK>t  altogathar  undar*  ^ 
stand  tha  importance  of  his  discovary, 
it  lad  to  the  X-ray  and  the  modern 
television  picture  tuba. 


KST  to  produce  the 
cathode  ray  tube 


Sir  William  Crookes 


©  IHl  M  D  T 


RESISTORS 


RESILIENT  MOUNTING 
BRACKETS 

X  IK  Hold  resistor  firni- 

I  \  ly  in  piare,  yet  have 

I  resilieiire  to  pre> 

I  vent  shork  damage. 

I  Brackets  are  sim* 

L  •”  attach ; 

\  can  be  easily 

removed  by 
a  slight  upward 

nressiire  at  the  base 


EVEN,  UNIFORM 

WINDING 


The  unsurpassed  uni¬ 
formity  of  the  resist¬ 
ance  winding  pre¬ 
vents  “hot  spots'”  and 
resultant  failures. 
This  uniformity  is 
permanent  —  locked 
in  by  vitreous  en- 


STRONG _ 

CERAMIC  CORE 

\  The  high-strength 
\  ceramic  tube  pro- 
\  vides  a  sturdy  in- 
\  sulating  base  for 
y  \  the  resistance  wind- 
\  ing.  It  is  unaffected 
l\  \  by  cold,  heat,  fumes, 

\  or  high  humidity. 


TINNED  TERMINALS 


VITREOUS  ENAMEL 


Terminal  lugs  are  tin- 
dipped  for  ease  in  sol¬ 
dering  to  connecting 
wires.  Resistance  wire 
is  weldetl  or  brazed  to 
the  lug,  assuring  per¬ 
fect  electrical  connec¬ 
tion. 


COVERING 


Acts  as  both  heat 
con<liictor  and  elec¬ 
trical  insulator. 
Ihdds  the  winding 
rigidly  in  place, 
and  protects  it 
against  mechanical 
damage,  moisture, 
and  fumes. 
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Write  on  Company 
Letterhead  for 
Complete  Catalog. 


It  your  oudio  system  doing  justice  to  your  experience?  Maybe 
the  Boss  can*t  see  buying  a  completely  new  system  . . .  Why  not 
bring  your  system  up  to  par  with  the  kind  of  audio  that  tells  the 
program  and  the  sponsors’  products? 

Transmitting  intelligible  sound  is  an  admirable  accomplishment 
. . .  sound  that  entertains,  emphasizes,  and  sells  ...  it  easily 
within  your  reach  — 


THE  CINEMA  403 1-B 

PROCRAM  EQUALIZER 


Used  in  all  types  of  speech  input  equip¬ 
ment.  The  403 1-B  corrective  equalization 
saves  on  recording  retakes;  improves 
tonal  quality;  provides  emphasis  when 
needed  during  the  program.  Widely  used 
in  Motion  Pictures,  T-V,  Recording  and 
Miltary  Communications. 


AUDIO 


ENTITLED 
TO  THE 


THE  CINEMA  6517-0 

VARIAtLE  LOW  AND  HIGH  FREQUENCY  FILTER 


Cut  off  characteristics  ideal  for  shorten¬ 
ing  frequency  range;  providing  sound 
effects,  such  as  telephone,  whispering, 
spooks,  etc.  Clickless  control  allows  in¬ 
sertion  upon  cue.  Used  in  Motion  Pictures, 
T-V,  and  Scientific  Laboratories. 


E 


Write  for  doserlpHve  literature. 


N.  Y.  Stock— Audio  &  Vidoo  froductt  Corp.  •  730  Fifth  Avo.  •  M^oxo  7*3091 


CINEMA  EN^sINEERING  COMPANY 

1510  WEST  VERDUGO  A  V  E  N  U  E  ,  B  U  R  B  A  N  K ,  C  A  L I  F  O  R  N  I  A 


Eae«r«  Af«nH:  Frotor  A  Hontan,  lid.  •  301  Clay  Siraal  •  Son  Froncitco,  Colil.,  U.  S.  A. 
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Available  in  all  the  t)pes,  sizes,  and  ranges  for  all 
eleetronii  and  electrical  built-in  requirements  .  .  . 
including  iifyliroi  id  ruggedized  panel  instruments. 
(Complete  literauire  on  request  .  .  .  \\  liS'ION 
Idectrical  Instrument  Clorporation,  6l  1  I  relinghuysen 
Avenue,  Newark  5,  New  Jersey. 
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for  TRAHSISTORS 

Raytheon  PNP  Germanium  Junaion  Transistors 
uphold  the  reputation  for  high  quality  and  fine  per* 
formance  which  Raytheon  has  earned  during  14 
years  as  the  leading  designer  and  producer  of  sub* 
miniature  tubes  and  5  years  as  a  foremost  manufac* 
turer  of  germanium  diodes. 

Raytheon  Junction  Transistors  are  now  in  quan* 
tity  produaion.  Call  or  write  the  Raytheon  office 
nearest  you  for  newly  revised  and  expanded  data 
as  well  as  price  and  delivery  information. 
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RAYTHEON  MANUFACTURING  COMPANY 

*  '  ' 

- ‘ - - - -  -RAYtHtON  WAKIS  All  THISI  - ^ 
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PERFORMANCE  DATA 
AND  CHARACTERISTICS: 

DIMENSIONS: 

Th«  physical  sizes  of  Durameg  Molded  Pre¬ 
cision  Resistors  are  identical  in  dimension  with 
MIL  styles. 

SPRAGUE  TYPE  MIL-R-93A  STYLE 

8SE  RB09  (Proposed) 

83E  RBI  5 

84E  RBI 6 

85E  RBI  7 

86E  RBI  8 

COMPARATIVE  WATTAGE  RATINGS: 

SPRAGUE  MIL-R-93A 

Type  Wattage  at  105 ‘C  Style  Wattage  at  85 
88E  0.75  R^  (Proposed) 


MAXMIMUM  RESISTANCE  VALUES: 
Durameg  Resistors  meet  MIL  performance 
requirements  not  only  with  1.5  mil.  dia.  wire 
specified  in  MiL-R-93A,  but  with  1.3  mil.  dia. 
wire  as  well. 

MAXIMUM  MEGOHMS 


SPRAGUE  TYPE 

1.5  Mil. 

1.3  Mil. 

88E 

0.10 

0.15 

83E 

0.18 

0.27 

84E 

0.34 

0.50 

85E 

0.63 

1.00 

86E 

1.05 

1.60 

LOAD  LIFE: 

Durameg  Resistors  withstand  a  500-hour  life 
test  with  rated  wattage  applied  intermittently 
with  I'/z  hours  on  and  '/z  hour  off  for  a  total 
of  500  hours  without  changing  in  resistance 
more  than  the  tolerance  specified  or  0.5%, 
whichever  is  smaller. 

SHORT  TIME  OVERLOAD: 

Exceeds  MIL-R-93A  requirements. 

MOISTURE  RESISTANCE: 

Exceeds  MIL-R-93A  requirements. 

SALT  WATER  IMMERSION  CYCLING: 
Exceeds  CharacterUtic  A  JAN-R-93  require¬ 
ments. 

WRITE,  WIRE  OR  PHONE  FOR 
ENGINEERING  BULLETIN  120 

SPRAGUE  ELECTRIC  COMPANY 
35  Marshall  Street,  North  Adams,  Mass. 


M IC-R: 


sfi 


SPRAGUE 


DURAMEG  RESISTORS  WATTAGE  RATINGS 
ARE  BASED  ON  FULL  RATED  DISSIPATION  AT 
105°C  AMBIENT  TEMPERATURE.  THESE 
RATINGS  ARE  PROM  4  TO  5  TIMES  THE  85°C 
MIL  RATINGS  FOR  THE  BEST  OF 
CONVENTIONAL  RESISTORS 


SOLID  MOIDCO  HOUSING  OF 
DENSE  SHOCK  RESISTANT 
THERMOSETTING  PHENOLIC 


CERON  INSULATED  WIRE. 
WOUND  WITH  UNIFORM 
TENSION  AND  AGED  FOR 
STABILITY 


ISOLATED  WINDING 
TERMINATION 


SEALED  AGAINST  MOISTURE 
AND  IMMERSION 


H«rc  i«  a  n^w  <ichi«v«ni«nt  in  tK«  monufoctur*  of 
rolkibU  high  accuracy^  wirowound  rotisfon. 

Duramog  Rositton  aro  not  oncopsulatod  in  costing 
rosins.  Thoy  an  molded  under  high  pressure  ond 
temperature  in  mineral-filled,  dense  phenolic  for 
positive  protection  against  moisture  and  resultant 
electrolysis  failure.  They  withstand  even  the  famous 
salt  water  immersion  cycling  for  characteristic  A  re¬ 
sistors  in  Spec.  JAN-R-93  which  was  dropped  because 
"such  resistors  couldn't  be  made".  Further,  Durameg 
Resistors  meet  all  MIL  and  JAN  requirements  using 
wire  as  small  os  1 .3  mil.  dia.  instead  of  the  specified 
1 .5  mil.  dia.  wire. 

The  molded  housings  are  tough  and  resistant  to 
high  9  shock  damage.  Instollotioru  require  no  second¬ 
ary  insulotion  in  mounting. 

They  are  the  first  accurate  resistors  to  operate  up  to 
a  hot  spot  temperature  of  1 50°C  as  against  the  usual 
lOS^C  limit.  This  is  pouible  because  of  Sprague’s 
patented  Ceron  resistance  wire  with  its  unique  ceramic 
insulation. 

The  combination  of  Ceron  wire  and  phenolic  mold¬ 
ing  with  proper  aging  treatment  allows  dissipation  of 
their  full  rated  wattage  at  105°C— the  same  tem¬ 


perature  at  which  MIL  ratings  prescribe  xero  percent 
dissipation. 

The  long-term  stability  of  Durameg  Resistors  is  un¬ 
matched.  They  offer  a  new  standard  of  performance 
to  equipment  designers  who  must  consider  initial  re¬ 
sistance  tolerance  of  resistors  os  well  as  shifts  in  value) 
with  repeated  thermal  cycling  ar>d  with  age.  Circuits 
can  now  be  designed  for  permanent  peak  performance 
since  Durameg  Resistors  provide  requisite  stobility. 

Field  experience  with  initial  pilot  plant  production, 
used  in  criticcil  electronic  equipment  has  proven  the 
superiority  of  Durameg  Resiston.  Expanded  produc¬ 
tion  facilities  at  Sprague's  new  Kingston,  N.  Y.  re¬ 
sistor  plant  now  permit  general  release  of  this  out- 
stonding  development  in  the  resistor  ort.  it  -k  it 


r  ^ 
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AIRCRAFT  H 
TRANSFORMERS 


Keystone  is  a  respectmd  source  for  special  purpose  and  custom*made 
aircraft  transformers  and  magnetic  amplifiers.  As  suppliers  to  several 
of  the  nation's  leading  prime  contractors,  we're  accustomed  to  working 
to  unusually  difficult  standards  of  accuracy  ...  so  far  as  weight,  quality 
and  electronic  accuracy  are  concerned. 

If  you  require  miniature  transformers  you'll  also  find  KEYSTONE  an 
unexcelled  resource.  Engineering  service  available.  Get  acquainted  with 
the  KEYSTONE  brand  of  service  and  dependability  at  once. 


This  is  the  FIRST  of  five  pre*designed  magnetic 
amplifiers  that  will  save  precious  engineering 
time.  If  you're  designing  an  aircraft  unit  — 
design  it  around  this  KP-10*400  Magnetic 
Amplifier.  Then  watch  your  costs  tumble  down! 

MOTO-MAG  KP>10'400  is  useful  in  positioning 
servos,  computers,  servo  motor  controls,  remote 
control  devices  and  other  units  requiring  vari¬ 
able  phase  power.  Send  for  Mechanical  and 
Electrical  specifications.  Since  units  are  already 
built,  single  pieces  ore  available  for  experi¬ 
ments  and  tests  at  modest  cost. 


Prompt  ationtion  given  all  inquiries 

KEYSTONE  PRODUCTS  COMPANY 

UNION  CITY  2,  NEW  JERSEY  •  Call  UN  ion  6-5400 
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OirrUSID  JUNCTION 
GIRMANIUM  RICTirilRS 
D«v«lop«d  for  radar  and  mili¬ 
tary  communications.  AAoy  b« 
oppliad  to  compwtars,  mag- 
natic  amplifiars,  taUphont 
switchboards,  and  many  othar 
•loctronic  fialds. 


GCRMANIUM  DIODIS 
for  us#  whara  siio,  long-life, 
and  reliability  under  all 
weather  conditions  are  impor¬ 
tant  factors.  General  Electric 
is  the  largest  supplier  of  ger¬ 
manium  diodes  in  the  country. 


#  ERA  Magnetic  Drum  Storage  Systems  keep  pace 
with  increased  machine  operating  speeds  for  rapid 


access  "memory”  of  initial  data,  commands,  inter¬ 
mediate  and  final  results  of  computations.  Here, 
where  efficiency  and  dependable  performance  are 
of  paramount  importance  G-E  Diffused  Junction 
Germanium  Rectifiers  are  the  first  choice  of  Reming* 


ERA  MAGNETIC  DRUM  STORAGE  SYSTEMS 
St.  Paul,  Minnosota 

400  General  Electric  JAlAl  rectifiers  were  used  in 
the  storage  system  shown  under  construction  above. 


ton-Rand’s  Engineering  Research  Associates  Divi¬ 
sion.  J.  L.  Hill,  Staff  Electronics  Engineer  says: 
"Results  from  using  G-E  diffused  junction  germa¬ 
nium  rectifiers  in  our  systems  have  been  excellent!” 

Write  for  the  new  G-E  Junction  Rectifier  Booklet 
showing  complete  specifications:  General  Electric 
Co.,  Section  433,  Electronics  Park,  Syracuse,  N.  Y. 


NEWS  FROM  OUR  ADVANCED 
DEVELOPMENT  LABORATORIES 
Collector  dissipations  of  several  watu  have 
been  obtained  from  diffused  junction 
transistors  built  in  the  laboratory.  These 
uniu  have  junction  areas  of  only  1  mm* 
but  utilize  a  case  which  is  especially  de¬ 
signed  to  remove  heat  more  efficiently. 


^  ca/i t  ^ _ 


GENERAL 


MARS  Of  IIKTRfCM 


ELECTRIC 
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PYROFERRIC  IRON  CORES 
are  scientifically  manufactured) 
under  strictest  quality  controls 
and  rigid  maintenance  of  close 
electrical  and  mechanical  tolerances* 


PYROFERRIC  services 
are  available  for  the  engineering 
of  your  core  production  requirements  . . . 
your  letterhead  request  for  Catalog  22B 
will  bring  you  complete  information 
including  the  manufacture  of  iron 
cores,  their  electrical  properties, 
materials,  design  considerations, 
standardization  data,  uses 
and  other  helpful  information* 


Want  mor*  information?  Um  post  card  on  tost  page. 
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Sfonized  tpiral  phenolic  ceil 
forms,  lug  collars,  bushings,  and 
printed  covers  are  used  as  com¬ 
ponent  parts  of  many  products  of 
the  electronics  and  electrical  in¬ 
dustries,  among  them  being: 


R.  F..  I.  F..  AND  OSCILUTOR. 
AND  OTHER  COILS  FOR  RADIO 
AND  TV 

PERMEABILin  TUNERS 
TUBULAR  CONDENSERS 
TRANSFORMER  COILS 
ELECTRIC  MOTORS 
SELENIUM  RECTIHERS 
REUYS 

TIME  CONTROL  ASSEMBLIES 


Stone's  Electrical  Insulating  tubes 
are  used  as  core  or  shaft  insu¬ 
lating,  rivet  and  screw  insulators, 
spacer  bushings,  or  liner  and 
protector  sleeves,  in  the  manu¬ 
facture  of: 

FRAC.  H.  P.  MOTORS 
REUYS 

SOLENOID  SWITCHES 
TRANSFORMERS 

FLUORESCENT  UMP  STARTERS 
COMMUTATORS 
ELECTRIC  BLANKETS 
ELECTRIC  CORD  SETS 
INDICATOR  U6HTS 
VOLTABE  REBUUTORS 
ELEC.  MEASURING  EQUIPMENT 
INCANDESCENT  UMPS 
ELECTRIC  TRAIN  SETS 


Stone's  Coil  Bobbins  are  strong, 
light-weight  forms,  made  to  accurate 
tolerances  for  winding  coils  used  in: 


TIMER  MOTORS  •  REUYS  •  8IQNM.  SYSTEMS 
TV  SPEAKERS  •  aECTRICAL  NOVELTIES 
SOLENOIDS  •  ELECTRICAL  TOYS 


for  a  Moment! 


GHANCES  are  you  con  come 
up  with  a  possible  use  for  a 
Stone  paper  tube  with  the  re¬ 
sulting  benefit  .  .  .  quality  at  low 
cost.  And  we  will  help  you  make 
its  use  practical  .  .  .  gladly. 

The  1 26  year  old  heritage 
that  is  Stone's  has  made  it  pos¬ 
sible  to  develop  more  accurate 
methods  of  manufacture  and  at 
the  same  time  perfect  our  mass 
production  techniques.  Hundreds 
of  America's  leading  manufac¬ 
turers  have  found  that  dealing 
with  Stone  can  be  a  profitable 
and  satisfactory  relationship  be¬ 
cause  they  too  have  approached 
us  about  possible  uses  of  Stone 
tubes  and  found  thgt  we  could 
help  make  these  uses  practical. 

Stone's  specialty  is  small 
diameter  spiral  wound  insulating 
tubing  from  3/64^  to  I*'  ID 
although  larger  sizes  are  avail- 

STONE  PAPER  TUBE  COMPANY 

INCOEPOEATEO 

900-922  Franklin  Straat,  N.  I.,  Washington  17,  D.  C. 


able.  As  all  Stone  tubes  are  cus¬ 
tom-made,  yet  mass  produced, 
they  can  be  furnished  in  hi- 
dielectric  kraft,  fish  paper,  plastic 
films  in  various  wall  thicimesses 
and  lengths.  They  can  also  be 
formed,  notched,  punched, 
printed,  dipped  or  impregnoted 
with  a  variety  of  waxes  and 
resira. 

Stop  and  think  for  a  moment 
and  realize  that  your  nearest 
Stone  representative  can  be  of 
great  assistarKe  to  you  ...  or 
write  directly  to  us.  We  are  sure 
that  our  product  list  of  many 
thousands  will  make  it  probable 
that  we  can  meet  your  require¬ 
ments  .  .  .  and  give  you  the  un¬ 
surpassed  service  whi^  has  mode 
us  one  of  the  world's  largest 
small  diameter  paper  tube 
martufacturers. 


SALIS  OPPICIS 

BRIDOEPORT . 3-2575 

O.  E.  Pfannkudi  A  Co., 

952  Main  Strmat 

CMICAOO- . Tuxodo  9-6920 

Joseph  L.  Pits, 

1643  N.  Noglo  Avenue 

CLEVEIAN&^. . Mom  7-1470 

C.  E.  WTWte  A  Company, 

Mkhf  Building 

lOS  ANOB.es.  .Ploasant  2-0797 
E.  H.  Soufhwett  Co., 

5957  So.  Wastorn  Aronuo 

NEWARK . Humboldt  5-9000 

1.  K.  OetwrTer,  443  Brood  SL, 
Room  205 

PHILADELPHIA... Wo/nvt  2-7  782 
7.  R.  Blak,  407  N.  Broad  St., 
Room  740 

ST.  LOUIS. : . ParkYhw  3274 

E.  S.  Hondorson  Co., 

St 47.  Oe/mor  Bhd. 

TORONTO . j^k-^Murry  7IOd 

Electric  Insulation  A 

ltd.,  Mendoto  Road,  fto^^^S 
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TYPE  303-AH 

The  new  Du  Mont  Type  303-AH 

is  the  high-voltage,  hi^- 
freqaettsy  iastroment 


The  10,000  volts  applied  to  the  cathode-ray  tube  provides  a 
bright,  hi^ly  resolved  presentation  for  viewing  or  recoraing  short 
duration  transients  or  high-frequency  signals  even  at  low  repe¬ 
tition  rates. 

The  metallization  of  the  cathode-ray  tube  greatly  increases 
brightness  over  normal  screen  brightness  and  prevents  buildup  of 
spurious  screen  charges,  thus  allowing  faithful  reproduction  of 
snon-duration  transients  having  low  repetition  rates. 

The  BNC-type  coaxial  input  permits  convenient  connection  of 
pulse-type  signals  usually  carried  on  coaxial  lines. 


response  of  0.035  faithful  reproduction  of  short  rise-times 

witnout  overshoot. 

The  fast  linear  sweeps,  G'/itsec  (0.065  p»ec/cm)  at  10  KV,  take 
fullest  advantage  of  the  wideband  amplifier  for  expanding  and 
measuring  short  rise-times. 

The  0.15  psec  signal  delay  line  introduces  no  simal  distortion 
and  allows  sufficient  time  for  the  sweep  to  start  bemre  the  signal 
appears. 

The  provision  for  both  amplitude  and  time  calibration  of 
0.1,  1,  10  and  100  volts  peak  to  ^ak  and  0.1,  1,  10  ahd  100  psec 
intervals  insures  accuracy  and  convenience  of  measurement. 

The  variable-intensity  illuminated  scale  facilitates  visual  or 
photM;raphic  measurements. 

lype  316-A  probe  available  for  low  capacity  input.  Price  lay.oo. 


WRITE  FOR  FULL  DETAILS  AND  SPECIFICATIONS 


/ 


•  METALLIZED  CATHODE-RAY  TUDE 

•  SELF-CONTAINED 


•  HIGH  VOLTAGE 

•  LIGHTWEIGHT 

•  FAST  SWEEPS 


PRICE 


III 


I 


ALLEN  B.  DU  MONT  LABORATORIES.  INC.  •  INSTRUMENT  DIVISION  •  1500  MAIN  AYE..  CLIRON.  N.l 


Want  morn  inforoMtion?  Um  post  cord  on  last  pagt. 
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HUDSON  TOOL  AND  DIE  COAiDANY  •  INC 

PtODB(EIS  or  CASES,  (OVEIS  ANI  CUSTOM  METAt  HAMPINOS  FOI  EUatlCAl,  EUniONIC  AMI  WKIEOMIC  IRDVSTIIES 

118-122  SO.  FOURTEENTH  STREET,  NEWARK  7,  NEW  JERSEY 


When  you  need  cans  or  covers  in  unusual  sizes,  large 
to  sub-miniature,  consult  Hudson  first!  Most  likely, 
your  particular  size  and  shape  will  be  a  standard  item 
at  Hudson.  Not  only  will  you  enjoy  prompt  delivery 
but  prices  quoted  will  reflect  standardized  tools  and 
dies,  and  economical  mass  production  runs. 


Consult  tho  Hudson  Bngtnoor-Dosignor  Catalog  File  for 
"Bulls-oyo"  Funhesing  el  Cotes,  Covert,  Stampings 


a  boar  for 
moot  io  prodwciog  oxtra 
larpo/  small  or  mialatoros! 


Hudson  etocks  square,  rounds,  rectangulars— >' 
hundreds  of  stock  sizes,  with  many  optional  features, 
are  available  in  pt^sion-drawn  cases  and  covers  to 
meet  all  but  the  moit  unusual  circuit  requirements. 


K««p  o  copy  itondy  in 
doportmonti.  Calling 
doloil  work.  Atk  for 
Ottk  210. 


•nginooring  and  purchasing 
sovn  you  limo,  monoy  and 
today.  Just  coll  or  write 


DIAMETER— V4  INCH 

Copocitonces 

.00047-.00068-.0008  mfd. 


DIAMCTER— Vs  INCH 

Capacitances 

001-.0015-.002-.0022mfd 


DIAMETER— Vs  INCH 

Capacitances 
.01  .015-  02  .022  mfd. 


DIAMETER— Vi*  INCH 

Capacitances 

.0033-.004-.0047-.005-.0068  mfd. 


HIGH  QUALITY  CERAMIC  CAPACITORS 


Scientific  supervision  is  maintained  at  every  step  in  the 
production  of  Allen -Bradley  ceramic  capacitors.  Starting 
with  the  compounding  of  the  materials  for  the  ceramic 
discs  and  continuing,  step  by  step,  through  the  molding, 
sintering,  silvering,  soldering,  and  wax  impregnating  of 
the  finished  capacitors  .  .  .  every  operation  is  under 
Allen -Bradley  precision  control.  A  quality  product  is  the 
consistent  result. 

Allen -Bradley  capacitors  are  made  in 
four  sizes  with  a  range  of  .00047  to 
.022  mfd.  Minimum  capacitance  values 
are  guaranteed  over  a  temperature 
range  from  plus  IOC  to  plus  65C.  Since 
the  ceramic  discs  of  high  K  dielectric  are 


molded  and  sintered  in  the  Allen -Bradley  factory,  not 
only  is  the  production  of  an  ample  supply  of  ceramic 
discs  assured  but  the  uniformity  of  the  finished  capacitors 
can  be  rigidly  maintained  at  all  times  under  Allen -Bradley 
production  controls.  Because  of  their  uniformity  of  quality 
and  performance,  Allen -Bradley  ceramic  capacitors  have 
been  approved  by  the  engineering  departments  of  the 
largest  electronic,  electrical,  and  telephone  laboratories. 

Specify  Allen -Bradley  ceramic  capaci¬ 
tors  .  .  .  they  are  as  dependable  as  the 
well-known  Allen -Bradley  resistors  and 
potentiometers.  The  A-B  trademark  is 
your  guarantee  of  quality  capacitors. 
Samples  will  be  furnished  on  request  for 
qualification  tests  and  type  approval. 


Allen-Bradley  Co./rl^  W.  Greenfield Milwaukee  4,  Wis. 


ALL 


-  BR 


LEY 


RADIO  A  I^LEVISION  CfOM  RON  ENTS 


Want  more  information?  Use  post  card  on  last  page. 
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TO  MAINTAIN  CONSTANT  OUTPUT  VOLTAGES 

CTADIliyC 

OlHDILinL  VOLTAGE  REGULATORS 
are  available  in  DISTINCT  TYPES 


TYPE 


INSTANTANEOUS 

ELECTRONIC 


For  the  most 

exacting 

control 


AND  SPECIAL  TYPES 


TYPE 


INSTANTANEOUS  CORRECTION  —  as  comparad  with  any  othar  typ«.  Opara- 
tian  is  antiraly  •lactronic  without  moving  ports.  CompUt*  corraction  is 
aKactad  in  3  to  10  cyclas  depending  on  variations  in  lina  voltoga,  load 
currant,  load  power  factor  and  other  conditions. 

EXCELLENT  STABILIZATION  AND  REGULATION  —  The  maximum  change  in 
output  voltage  will  not  axcaad:  ±0.23  par  cent  (or  any  or  all  changes 
or  variations  in  operating  conditions  —  ±0.1  par  cant  for  input  voltoga 
changes —  ±0.13  par  cant  for  load  currant  or  power  (actor  changes 
from  lagging  0.3  to  leading  0.9. 

MINIMUAA  WAVEFORM  DISTORTION  —  Except  under  the  most  adverse  con¬ 
ditions,  distortion  it  usually  under  2  par  cent. 

MUCH  WIDER  INPUT  RANGE  —  than  most  competitive  types.  Ranges  are 
93-133  volts  for  a  nominal  output  of  113  volts  and  193-233  volts  (or  a 
nominal  output  of  230  volts. 

ADJUSTABLE  OUTPUT  VOLTAGE  —  Output  from  a  nominally  113  volt  unit 
it  adjustable  from  110  to  120  volts  and  from  220  to  240  volts  on  a 
nominolly  230  volt  unit. 

INSENSITIVITY  TO  FREQUENCY  CHANGES  -  but  to  mointoin  optimum  cor¬ 
rection  choroctaristics,  tolerances  should  not  exceed  ±10  per  cant  of 
the  specified  frequency. 

STANDARD  MODELS  —  ore  ovoilabla  in  numerous  ratings  In  capacities  up 
to  3.0  KVA. 


application  engineered  to 
meet  individual  requirements 

Speciolixing  in  the  design,  development  and  manufacture  of  Voltage  Control 
Apporatus,  The  Superior  Electric  Company  offers  its  experience  to  help  in 
solving  any  voltage  control  problem.  The  Superior  Electric  Company  is 
pleased  to  analyte  your  individual  needs  ond  will  recommend  the  STABILINE 
Automatic  Voltage  Regulator  best  suited  to  your  application. 


ELECTRO 

MECHANICAL 

to  control 
industrial  loads  ■ 
offer  zero 
waveform 
distortion 


UNUSUALLY  HIGH  EFFICIENCY  -  is  on  outstanding  feature  of  the  Type  EM. 
It  is  comparable  to  that  of  the  most  conservatively  designed  fixed-ratio 
transformers. 

ZERO  WAVEFORM  DISTORTION  —  is  a  primary  requirement  for  many  elec¬ 
tronic  applications.  Type  EM  provides  a  constant  output  voltoga  which 
is  a  faithful  and  distortionless  reproduction  of  the  applied  input 
waveform. 

RAPID  CORRECTION  —  Type  EM  is  an  electro  mechanical  device.*  While  it 
does  not  correct  instantaneously,  it  provides  (aster  correction  than  most 
other  automatic  voltage  regulators. 

WIDE  INPUT  RANGE  —  is  another  important  feoture.  Range  is  93-133  volts 
for  a  nominally  113  volt  unit;  193-233  volts  for  a  230  volt  unit;  400-320 
volts  for  the  460  volt  units. 

ADJUSTABLE  OUTPUT  VOLTAGE  -  Output  from  o  113  volt  unit  is  odjustobl# 
from  110  to  120  volts;  output  from  a  230  volt  unit  is  adjuttobla  from 
220  to  240  volts;  output  from  o  460  volt  unit  is  adjustable  from  420  to 
460  volts. 

INSENSITIVE  TO  FREQUENCY  AND  SYSTEM  POWER  FACTOR  -  Designed 
for  30  60  cycle  power  lines,  all  of  the  Type  EM  will  perform  satis¬ 
factorily  at  any  frequency  from  43  to  63  cyclas.  In  addition.  Typo  EM 
is  insensitive  to  the  magnitude  and  power  factor  of  the  load  and  has 
no  effect  on  the  system  power  foctor. 

STANDARD  MODELS  —  ore  available  (or  113,  230  or  460  volt,  30/60  cycle, 
single  and  three  phase  operation  in  capocitias  up  to  100  KVA. 


SEND  COUPON  TODAY  FOR  BULLETIN  S3S1 
featuring  engineering  and  application 
data  on  STABILINE  Types  IE  and  EM. 


THE  SUPERIOR  ELECTRIC  CO. 

205  MAE  AVENUE,  BRISTOL,  CONN. 
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Please  send  my  copy  of  Bulletin  S33I. 
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WHAT  ABOUT 

Frequency  Response 

iH  PRECISlOH  WIREWOUHD  resistors? 


IVeciwon  HireMound  rpsistors  have  residual  para¬ 
meter*  that  change  the  resistor  from  a  simple  resist¬ 
ance  to  a  complex  im|)e<iance  which  is  a  function  of 
freijuency.  The  effective  resistance  ami  reactance  of 
a  precision  wirewoiind  resistor  can  he  coinputeil  from 
a  knowledge  of  the  parameters  in  the  equivalent 
circuit  Ih‘Iow:  r  i 

a  o -  - o  b 

The  il-c  resistance  is  K,  the  equivalent  inductame 
in  series  with  the  resistor  is  L,  and  C  is  the  equivalent 
cajiacitance  in  parallel  with  the  resistor.  With  L  and 
C  small,  as  they  usually  are,  it  can  he  shown  that: 

^  (0-2  irf 

R,aRlHtu»C(2L~CR»)l  X,3*w(L— CR*) 

tanO«^' 

where  is  the  im|>edance  at  terminals  a-h,  R,  is 
the  effective  resistance,  X,  is  the  effective  reactance, 
and  O  is  the  resistor  phase  angle.  From  these 
expressions  it  is  apparent  that: 

1.  The  effective  resistance  will  be  constant  and 
independent  of  frequency  only  if  C”().  This  «loes 
not  make  the  phase  angle  or  the  reactance  zero. 

2.  The  condition  for  zero  reactance  and  zero  phase 
angle  is  the  same,  L—CR*.  However,  the  resistance 
still  varies  with  frequency  when  this  condition  is  met. 

3.  Zero  phase  angle,  zero  reactance,  and  constant 
resistance  with  freipiency  are  achieved  simultane¬ 
ously  only  when  lM>th  I.  and  C  are  zero. 

PRODUCTION  RESISTORS  AND  FREQUENCY 
RESPONSE:  Ninety  |)ercent  or  more  of  the  precision 
wirewoiind  resistors  manufactured  hy  the  industry 
are  the  revers«‘d  section  or  "pi”  ty|)e.  In  the  range 
below  alMiut  KM)  ohms  the  series  inductance  L  pre¬ 
dominates.  In  the  range  alHive  alaHit  2,000  ohms  the 
shunt  capacitance  C  ]iredoniinates.  In  between,  both 
parameters  must  lie  considered. 

In  standard  resistor  production,  desired  para¬ 
meters  can  often  lx*  ohtaiiKMl  hy  varying  wire  size, 
iMibhin  size,  iiuiiiIkt  of  turns,  niiinher  of  sections  or 
pies,  and,  to  a  lesser  extent,  by  varying  tei  mination 


and  impregnant.  In  this  way  the  parameters  are 
predictable  at  only  slight  extra  cost,  barring  diffi¬ 
culties  due  to  too  large  or  small  a  wire  size  for  the 
resistor  value  or  a  need  for  an  entirelv  new  liobbin 
design.  It  is  unlikely,  if  not  impossible,  that  any 
variation  in  revers<il-pi  construction  can  ever  make 
an  inherently  capacitive  high  ohmic  value  resistor 
imluctive  or  an  inherently  inductive  low  ohmic  value 
resistor  capacitive.  For  a  given  resistance  value  the 
fiossihle  variation  of  parameters  cannot  achieve  the 
desirable  conditions  (J»()  anil/or  L^O.  It  might  he 
|M>ssihle  hy  selection  to  achieve  the  condition  L=(HK 
for  a  particular  resistor  value,  hut  this  could  not  be 
done  on  a  production  basis.  For  most  values  it  would 
not  lie  possible  even  by  selection. 

For  a  given  resistance  value  with  the  parameters 
known,  the  user  can  often  add  capacitance  or  induc¬ 
tance  to  compensate  and  achieve  zero  phase  angle — 
zero  effective  reactance.  However,  the  effective  re¬ 
sistance  still  varies  with  frequency  and  com|ien- 
sation  is  obtained  at  only  one  frequency. 

RESISTANCE  ERROR  WITH  FREQUENCY:  For  high 
ohmic  value  resistors  with  C  predominant,  the  effec¬ 
tive  resistance  will  lie  less  than  the  d-c  resistance; 
with  Ij  predominant,  the  effective  resistance  will  be 
more  than  the  d-c  resistance.  The  actual  percentage 
error  in  resistance  defies  simple  expression.  For  a 
given  resistor  it  is  a  function  of  frequency,  but  unless 
the  resistor  has  lieen  com|>ensated  to  zero  reactance, 
effective  ini|M‘dance  rather  than  resistance  should  be 
considered.  For  a  1,000  ohm  resistor  in  the  1"  x  y/' 
commercial  1-watt  size,  X,/(i>  can  be  as  high  as 
lOO/ih.  A  10.000  oln  i  resistor  of  the  same  size  may 
have  an  X,/(0  negative  and  equivalent  to  only 
several  micro-microfarads. 

I’his  is  a  very  ini|H>rtant  design  consideration.  The 
location  and  mounting  of  the  resistor  and  associated 
wiring  can  often  contribute  more  capacitance  and 
occasionally  more  inductance  than  is  residual  in 
the  resistor. 

Often  the  only  solution  to  the  residual  parameter 
problem  is  the  use  of  other  than  a  conventional 
reversed-pi  wound  iKihhin.  .Shallcross  can  suppiv 
many  other  types  of  windings  on  s|>ecial  order — each 
with  its  own  special  frequency  characteristics. 


Furfk»r  dttaih  on  Frmqvncy  Rosponto  and  olhar  rosistor  eharactnrhfict  arm  avaUabla  in  Shallerou  Bvlintin  R-3C 

SHAllCROSS  MANUFACTURIN6  COMPANY  •  522  PUSEY  AVENUE,  C01LIN6DALE,  PA. 


The  fourth  of  a  aerie*  to  promote  a  better  underatanUinf  of  the  performance  cbaracteriatica  of  preciaion  wirewouod  reaiators. 
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Waat  mer*  iaforsMtioa?  Uie  peat  card  a«  hut  poo*. 
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NON’INDUCnVI  p 
SUROI  RISISTOR  I 

Th*  SiMilcr***  Typ*  R*9073 
kltli  caH 

r«*l«t*r  Im*  «n  Ayrt*N>R«ny 
f*  aMaln  r««W«al 
IndwctaMC*  af  aaly  a  faw 
aiicra-kaaria*  kalaw  1,000 
akm*.  Ra«i«laaca*  fram  S  la 
1,000  akai*  avallakla.  Slaad- 
ard  lalaranca  1%. 


STANDARD  RIVIRSID- 
Rl  RISISTOR 

Standard  Skallcraat  ratiatar* 
kava  ravartad'N  windintt. 
Tka  lnda«lan«a  ^  ikU  lyaa  af 
winding  dacraaaaa  kalaw 
1,000  akmt.  Akava  10,000 
akma  ika  winding  kacamat 
Incraatingly  cagacMaa. 


■iniAR  WINDING  lot 
INSTRUMIINT  RISISTORS 
Skallcrata  Tyga  34S>t  ra- 
tltlar*  ara  mawMad  an  tka 
•witck  dacka  at  tka  Skallcraaa 
Tyga  0100  Wkaatalana  Rrldga 
akawn  at  laft.  Avallakla  In 
valaaa  ag  ta  1,000  aknia, 
tkak  law  Indactanca  makaa 
tkaaa  raalalara  Idaally  aallad 
far  graclalan  inatramanla. 
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1949 
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1950 


1951 


1952 


M 


NATIONAL  PRODUCTION. •• 


During  a  70  year  span  as  a  prime  supplier  of  wire  and  cable  to  every 
industry.  General  Cable's  growth  has  been  part  of  America's  ever-mounting 
national  production.  Anticipating  production  trends— with  our  sights  always 
toward  growth— our  production  is  planned  for  smooth,  adequate  supply. 
Evidence  is  in  the  thousands  of  varied  wires  and  cables  manufactured  in  the 
chain  of  strategically  located  General  Cable  manufacturing  plants.  Your  needs 
are  serviced  through  our  sales  offices . . .  through  our  wholesalers . . .  from  plants, 
warehouses,  and  distributor  stocks  that  blanket  the  country  from  coast  to  coast, 
and  from  our  northern  border  to  the  Gulf  of  AAexico. 


'Mon  Power 


EXEOITIVE  OrriCE:  420  LEXINCTON  AVENUE.  NEW  YOU  12.  NEW  YOU  •  SALES  OFflEES  IN  NlIKirAL  CITIES  OF  THE  NNITEO  STATES 


The  Sperry  ultrasonic  Reflectoscope,  a 
compact,  portable  unit  designed  for  on- 
the-job  inspection,  “Ustens”  for  defects 
through  as  much  as  thirty  solid  feet  of 
aluminum  and  even  greater  thicknesses  in 
steel  and  other  materials. 

Many  of  the  circuits  in  this  highly  sensi¬ 
tive  electronic  instrument  now  include 
Ward  Leonard  Axiohm  Resistors.  Sperry’s 
design  engineers  gave  three  reasons  for 
specifying  this  ruggedly  built,  self -mount¬ 
ing,  miniature  resistor. 

•  stronger  anchorage  of  the  axial  lead 

•  smaller  sixe 

•  full  watt  rating  at  high  resistance  values 


AXIOHM  IISISTORS  of  the  vitreous 
enamel  wire-woimd  power  type  are  de¬ 
signed  for  use  by  the  electronic  and 
allied  industries.  These  newly  devel¬ 
oped  miniature  resistors  are  self-sup¬ 
porting  by  their  own  wive  leads  which 
are  hot  tin-dipped  for  ease  of  soldering. 
They  are  available  in  conservatively 
rated  5  and  10  watt  sizes.  Write  for 
Axiohm  resistor  bulletin. 


Sperry  Reflectoscope, 
made  by  Sperry  Products,  Inc. 
Danbury,  Conn. 


WARD  LEONARD 


WARD  LEONARD 

ELECTRIC  COMPANY 

MOUNT  VERNON,  NEW  YORK 


SO 


WoRt  hmt*  inferiMtioii?  Um  pmt  cord  on  lost  pogo. 
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WARD  LEONARD 

makes 
19  distinct 
inspections 
and  tests 
on  every 
Yitrohm 
resistor 


Measurement  of  outer  diam* 
eter  and  concentricity  of 
ceramic  cores  are  but  two  of 
the  19  checks  made  on  every 
Axiohm  resistor. 


r 


In  the  Axiohm,  as  in  every  stock  and  made- 
to-order  resistor.  Ward  Leonard  gives  this 
same  careful  attention  to  the  details  that  re¬ 
sult  in  long-life  service  even  under  the  most 
adverse  conditions. 

Every  resistor  component  is  matched  with 
respect  to  thermal  expansion.  Ward  Leonard 
resistor  cores,  Vitrohm  enamel,  terminals, 
junctions,  even  resistance  wire,  are  result- 
engineered  for  accuracy  and  uniformity. 


Whether  your  product  is  a  delicate  elec¬ 
tronic  device  like  the  Reflectoscope  or  a 
heavy-duty  industrial  machine,  you  need  an 
electrical  control  you  can  count  on.  Ward 
Leonard  has  the  productive  facilities  and  the 
technical  know-how  to  meet  your  every  re¬ 
sistor  need.  Let  Ward  Leonard’s  engineering 
department  help  you  select  the  right  one. 
Ward  Leonard  Electric  Company,  SI  South 
Street,  Mt.  Vernon,  New  York. 


Ward  Loonard's  tom 
pidte  enginaaring  re«l 
book,  "Handbook  of 

Powi-r  Roiijtofi,  '  $3 

per  copy. 
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Wont  more  iaforniotioa?  U«c  post  cord  on  last  pogt. 


SI 


THEY  HA 


When  TV  manufacturers  discovered  that  higher  volt> 
ages  of  the  new  27  and  21-inch  television  receivers 
rendered  existing  wax  corona  ring  sweep  transformers  ^ 
inadequate,  they  brought  the  problem  to  Guthman. 

In  a  cooperative  program  vrith  these  TV  engineers, 
a  flyback  transformer  with  a  cast  resin  corona  ring  / 
was  developed— the  perfect  answer  to  this  difficulty:  | 

Your  problems  in  the  developmwst  of  coUs^^and 
transformers  are  welcome  at  Edwin  I.  Guthman  < 
Company,  Inc.,  15  South  Throop  St.,  C^cago 
„  Telephone:  CH  3-1600.  also  Attica,  Indiana.  ; 


Aatron  METALITE*  metallized 
paper  capacitors  help  you  solve 
the  problems  of  size  and  weight 
— with  no  sacrifice  of  performance. 
The  ingenious  use  of  metallized 
sections  makes  them  the  world’s 
smallest  paper  capacitors,  and 
accounts  for  their  extremely  light 
weight  and  their  unique  self- 
healing  properties.  Available  from 
stock  in  a  wide  range  of  stand¬ 
ard  ratings  and  case  styles,  they 
are  ideal  for  commercial  and 
military  applications  alike,  con¬ 


forming  to  strictest  government 
specifications.  Special  sizes  can 
be  supplied  upon  request  or  to 
specification. 

Many  of  the  new  techniques 
Astron  has  developed  for  the  sub¬ 
miniaturization  of  metallized 
paper  capacitors  and  filters  can 
be  utilized  to  reduce  the  size  and 
weight  of  its  extensive  line  of 
standard  type  capacitors  and 
filters.  For  complete  information 
on  Astron  capacitors  and  filters, 
write  for  Catalog  AC-3. 


DCKNO  ON— INSIST  ON 


*Ttad«  Mark 

Atfros  maayhetvrat  a  cemp/afa  Iks  of  Jry  olottrolrtk  tapaolton, 
moloUao^  papor  capocitort,  plettic  melrfarf  capaekori,  tokmkiatyro 
paptr  copocatoft  ood  itoadord  ood  ivkmMMfura  tF  ktorforomco 
fthon  for  ovory  rodfe,  falavawoa  oad  olocirook  wa. 


255  Gras#  Aveave,  E.  Nmwark,  N.  J. 

lapert  OWMom  Recka  bUttnoMenal  Carp.,  13  I.  40lti  Si.,  N.V.C. 
h  CanaSoi  Chorlat  W.  RaMan,  1936  CorrorS  Si.  lop,  Taronla, 
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To  clock-radio  designers 

who  fall  hack  to  sleep 


don't  forget  the  Signal  Alarm 

...available  only  on  Telechron  Timers 


Sleep  through  the  soft  morning  music  of  your  clock-radio 
just  once,  and  you'll  see  an  important  reason  to  specify  Telechron 
Timers  with  signal  alarm  for  your  new  models. 

And  you'll  see,  too,  how  this  exclusive  feature  can  help  your 
clock-radio  become  a  sales  success. 

There  are  other  exclusive  advantages  in  Telechron  Timers. 

The  sealed  lubricant  reservoir  gives  better  assurance 

of  long  timer  life  and  quiet  operatian.  There's  extra  simplicity  af 

operation  in  the  two  knobs  that  do  the  work  of  three. 

For  any  clock-radio  price  class,  there's  a  Telechron  Timer  that 
will  meet  your  needs.  We  custom  style  to  meet  your  design 
requirements.  Write  for  details.  Telechron  Department, 

General  Electric  Company,  45  Homer  Ave.,  Ashland,  Mass. 


EXTRA  SALES  ADVANTAGE 

T.l.ehron  S.al  of  Accuracy  on  th.  clock  cryttal 
or  our  tradomark  on  th.  dial  giu.t  th.  buy.r 

confid.nc.  in  th.  accuracy  of  your  clock-radio. 
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Wont  mart  information?  Use  poit  card  on  last  pagt. 
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a  direct  reoding  noise  source  permits 
measurements  of  noise  factors  up  to  20  db 
for  r  f  amplifiers  and  receivers  operating 
in  the  ronge  from  10  to  1000  mc/s.  A  TT  l 
coaxial  diode  with  o  nominal  input  impe 
dance  of  SO  ohms  is  used.  VSWR  is 
approximately  1.25,  housed  in  handsome 
steel  cabinet. 


in  quality, 
well  attested 

throughout  the  wor!c^H|9H 
on  the  application  of 
equipment  to  your  pmbleni^ 
our  skilled  staff  of  engineers  t< 
without  obligation. 


THf  NEW  EXPANDED  PRD  LINE  OP 
RF  TEST  EQUIPMENT  INCLUDES- 
Frequency  Meosurtng  Devices,  Signol 
Sources  and  Receivers,  Attenuators  and 
Terminations,  Transmission  line  Compon¬ 
ents,  impedance  Measurement  and  Trans- 
formotion  Units,  Bolometers,  Detection  and 
Power  Meosurement  Equipment. 


WKire  TODAT 
fOK  you#  COPT 
OF  THE  NEW 
PRO  CATALOG  - 
NOOtUCATION 


55  JOHNSON  STREET,  BROOKLYN  1,  NEW  YORK 
WESnRN  SAUS  OFFICE:  741  N.  SEWARO  ST. 
HOUYWOOD  SB,  CAUFORNIA 


Woat  mart  infermotioat  Ust  post  cord  o«  lest  pegt. 
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MEPCO’S  NEW  SEALED  Precisian 


Resistors  STOP  Humidity  Faiires 

Over  2  years  of  laboratory  development  and  testing 
were  required  to  achieve  a  sealed  resistor  design  up 
to  Mepco's  standard  of  quality.  No  sacrifice  of  our 
standard  time-proven  features  have  been  made  in 
order  to  perfect  this  sealed  resistor. 

SPfCIFICATIONS:  M««l$  oil  ro^uiramante  of  MIL-lt-93A  and  JAN- 
1-93. 

SEALING:  Cemplataly  ancopsulolad  and  bondad. 

OPERATING  TEMPERATURE:  -6S°C.  to  +125*0. 

WINDINGS:  Ravartad  and  balancad  Pl-windinpt  for  lew  induc- 
tanca  with  vta  ef  only  tha  finaat  '’cartifiad”  ratiatanca  alloyi. 
EXCLUSIVE  INTERNAL  FEATURES:  Intarnal  (action's  crest-evar  wira 
insulated  from  winding  by  2000  v.  insulation  (potantadl. 
Special  metal  molded  connecting  feature,  which  bonds  end 
of  winding  and  terminal  in  a  non-corrosive  and  mechanically 
secure  manner  —  no  solder  or  flux  used. 

TERMINALS:  Rigid  hot  solder  coated  brass  terminals  for  easier  and 
more  secure  soldering. 


MU  -  R  -  93A 

wattage  &  RESISTANCE  TOLERANCE 


MIL  -  R  •  93A 

TEMPERATURE  COEFFICIENT 

IlinilfO  TO  2S*CI 


SPECIAL  REQUIREMENTS 

Voriotioni  of  tha  obov*  ratings,  toloroncos,  tamporatur* 
coaffkiant,  ate.  can  b«  supplied  to  spociol  ordor. 
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fffillMlI 


mM  m] 

'litufiM: 


SynthaiM't  cornMnotion  of 


•  good  product  boMor. 

■  Strom,  ligkt, 

thrvbh.  High 
Hiuih,  cooipf  wlro 
O0td  Mooorof 
■If.  \  (troogOii. 


From  crude  to  crankcase— 

with  an  assist  by 


Without  oil  the re’d  br  no  automobiles  or 
airplanes,  fewer  plastics,  soaps,  drugs, 
floor  polishes,  cosmetics,  insecticides. 

In  one  form  or  another,  petroleum  and 
petrochemicals  arc  almost  as  important 
to  us  as  the  air  we  breathe.  And  in  one 
way  or  another,  Synthane  plastic  lami¬ 
nates  arc  equally  important  to  petroleum 
production  and  processing. 

The  reason  is  understandable. 
Synthane  is  a  dependable  material  with 
many  uses. 

Because  it  is  wear-resistant  and  tough, 
yet  easy  to  machine,  Synthane  is  used 
for  components  of  oil  well  cementing 
equipment.  Because  Synthane  is  strong 
and  corrosion-resistant,  it  is  excellent  for 


pump  valves,  piston  rings,  and  compressor 
plates  in  tank-farins  and  refineries.  Be¬ 
cause  it  is  a  good  insulator,  .Synthane  in 
the  form  of  Hangc  insulation  provides 
cathodic  protection  for  pipe  lines.  Be¬ 
cause  it  is  a  good  moisture-resisting  die¬ 
lectric,  light  weight  Synthane  is  used  in 
geophysical  survey  equipment  and  oil- 
lorating  instruments.  Wcar-and-corrosion 
resistance  make  Synthane  desirable  for 
How-line  valve-seat  inserts. 

Because  of  all  these  valuable  proper¬ 
ties,  plus  many  more,  Synthane  may  be  a 
material  you  can  put  to  proHublc  use. 
To  find  out,  get  the  complete  Synthane 
Catalog.  Write  to  Synthane  Corporation, 
17  River  Road,  Oaks,  Pennsylvania. 


Good  inmtiotorj 
high  dtolocfHc 
(trongdi,  low  pewor 
fettof.  tew 
dfofocfWc  cooifonf. 


Rodtti  moittvro, 
oil,  sotvooti, 
attd  corredvo 
almotphorof. 


SYNTHANE 


LAMINATiD  PLASTICS 


Wont  more  information?  Um  post  card  on  tost  pogo. 
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They  wanted  Springs 
for  a  750°  F  Oven 

. . .  How  Inco  Technical  Aid  helped  the 

designers  get  what  they  wanted 


The  Inconel  “X"  spring  seen  in  the  foreground  supports  the 
television  tube  on  the  “spider"  during  a  45-50  minute  baking 
and  cooling  cycle  that  reaches  750*  F.  The  oven  for  which 
this  spring  problem  was  solved  is  one  designed  and  made 
for  a  famous  electronic  equipment  manufacturer  by 
Tri'Tner  &  Boumans,  Inc.,  Hillside,  N.  J. 


Trutner  &  Boumans  needed  springs  that 
could  hold  up  during  a  45-50  minute  baking 
cycle  which  reached  750°  F.  —  a  tempera¬ 
ture  that  took  the  “bounce”  out  of  all  the 
springs  they  tried. 

Finally  they  came  to  Inco. 

Inco  engineers  studied  the  problem  and 
then  recommended  Inconel  “X*'  wire,  be¬ 
cause  of  its  high  temperature-resisting  and 
low  relaxation  characteristics.  And  Inconel 
“X'’  worked.  After  10  months  of  round-the- 
clock  service  in  a  television  tube  baking 
oven,  they  were  still  giving  perfect  service. 


may  be,  chances  are  Inco  can  find  the  an¬ 
swer.  The  publication  listed  here  is  avail¬ 
able  to  you  free.  Why  don’t  you  write  for  it 
today?  If  you  need  specialized  data,  we’ll 
be  glad  to  talk  the  problem  over  with  you. 

Write  For  This  Publication 

“Analyzing  the  Spring  Problem”  is  its  title ! 
It  is  a  simplified  work  sheet  for  submit¬ 
ting.  spring  problems  involving  extreme 
temperatures,  corrosive  conditions,  special 
electrical  requirements,  for  study  and  rec¬ 
ommendation  by  Inco’s  Technical  Service 
Section  of  Development  &  Research. 


Talk  your  problem  over  with 

an  Inco  Nickel  Alloys  engineer  International  Nickel  Company,  Inc., 

Whatever  your  metal  selection  problem  67  Wall  Street,  New  York  5,  N.  Y. 


Inco  Nickel  Alloys 

MONEl®  •  "T'®  MONEl  •  "K"®  MONEl  •  "KR"®  MONEl 
"S"®  MONEl  •  NICKEL  •  lOW  CARBON  NICKEL  •  DURANICKEL® 
INCONEL®  •  INCONEL  "X"®  •  INCONEL  "W"® 

INCOLOY®  •  NIMONICS® 
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-V 


,  amxuiA, 


UALITY  ■  DEPENDABILITY  *  ACCURACY 


Dlll-U 


RMERS 

Tf  DELIVERY 


SEND  KNT  COMPLiTI  CATALOG  OF 
FREED  INSTRUMENTS  AND  TRANSFORMERS 


Decade 


Inductors 


No  1040 
Vocuum  Tube  Voltmeter 


No.  1030B 
Megohmmeter 


No  1210 
Null  Detector  & 
Vacuum  Tube  Voltmeter 


No  1030 
Low  Frequency 
*'0"  Indicator 


No  1010 

Comparison  Bridge 


No  1110A 
Incremental  Inductance 
Bridge 


rvLSi 

mu  VOITMC  DVMTION 
KILOVOLTS  MICM- 


MMU  *mic*Tioii 


sitn 


MPT-l  iloeWng  OKtllator  or  0.2S/0.25/0.2S  0.2-1.0 

Interstan  couplinc 


■  "Ti."  r  ?4iim 

Mm  l^TTii'Ti 


MfT-7  Btocklnf  oocilUfor, 

intontait  coupling  or 
low  powtr  Output 


MPT-S  Blocking  oscillator, 

IntartUgt  coupling  or 
_  low  powtr  output 


MPT-9  Blocking  oscillator, 

tntaritaga  coupling  or 
low  Bomr  output 


i 

i 


Yes  m  m  m  of  course  Mtn€tie  Mtecepiar  Cempggny 
is  hard,  ai  trerk  praduciny  •  •  • 


Noise  figure  as  a  mixer  better  than  15DB  @  750 
MC  with  43.5  MC-IF  circuit  having  a  noise  band* 
width  of  3  MC  and  a  noise  figure  of  4  DB. 

Noise  figure  as  a  mixer  better  than  120B  @  750 
MC  with  43.5  MC-IF  circuit  having  a  noise  band¬ 
width  of  3  MC  and  a  noise  figure  of  4  DB. 


Germanium 


Silicon 


Noise  figure  as  a  mixer  better  than  12DB  @  750 
MC  with  43.5  MC-IF  circuit  having  a  noise  band¬ 
width  of  3  MC  and  a  noise  figure  of  4  DB. 


Germanium 


•  Supplied  with  or  without  pigtail  leads. 

e  The  taper  of  the  diode  case  allows  polarity  identification  at  a 
glance  or  at  a  touch  thus  speeding  up  assembly  and  reducing  the 
possibility  of  error  in  connecting  the  diode  into  the  circuit. 


Radio 

UJH.P.  Olod«» 


Radio  Receptor  Co.  ie  one  of  the  major  producers  of 
Standard  Germanium  Diodes,  Germanium  Transistors 
and  Seletron  Selenium  Rectifiers  for  radio,  TV  and 
other  electronic  circuits.  Engineers  who  submit  their 
problems  to  us  are  assured  of  immediate  recommen¬ 
dations  without  obligation. 


RADIO  RECEPTOR  COHIPAIVY,  INC, 


Seletron 


and  Germanium 


Division 


QifO  Since  I92S  in  Itnilie  and  Clecironics 

Solts  D«pt.:  251  W.  19Hi  St.,  New  York  11,  N.  Y.  •  Factory:  84  N.  9th  St.,  Brooklyn  11,  N.  Y. 
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SEE  OUR  DISPLAY 

booth  71 

Exposition  of 
BASIC  MATERIALS 
For  Industry 

grand  central  palace 
new  YORK  CITY 
JUNE  15-19,  1953 


Need  a 
SPECIAL 

material  ? 


lava  .  SILICON  ,  .  CORDIERIU 

alumina  (vi*rifi«‘l  or  po  ^  tirCON 

tirCONIVJ^^  oxide 

STE.TIT,  •  I  ««»'"  _  .EU«INU«  SItICMt 
magnesium  silicat  „,oc 

FORSTERITE  •.  TITANIUM  DIOXID 


Development  of  new,  special  purpose  ceramic  compositions  is 
a  regular  part  of  our  work.  No  matter  what  your  requirements 
are,  the  chances  are  good  that  we  have  an  AISiAAag  composition 
that  will  do  the  job. 

If  you  need  a  material  with  special  characteristics  or  have  a 
difficult  design  involving  intricate  shapes  or  close  tolerances, 
give  us  your  requirements.  Let  us  show  you  what  we  can  do. 

eg,  YItAI  OfjCIIAMie  ItAtllSHI^ 

^JHIEBKA/tiLAVA  COff^ORAIfOJV 


CHATTANOOGA 


TENNISSli 


OFPias:  MnnopoiiTAM  AtsA.  «ri  ifMd  fr..  Miowfc.  m  K  mdum  S4i|t  •  tviAOni,  h. 

3M  ArtiatMM  A««..  PhMM  76-S04$  .  ClEVEtXM*.  IwcW  JMw  •mrSOBT,  faprw*  >4«U  .  MtW 
INClANOi  1374  IM*.  Av*.,  CMk«l4t«,  MaM.,  KIlkMNMi  7-44«r  •  PHHAeWPINAi  NM*  N.  Sraa«  S».. 
SlavMMO  4-7833  •  ST.  lOUISt  1133  Watkiaflwi  A««.,  4fS*  •  CHICAGO:  338  N.  USall*  tt.. 

CmMI  4-1731  •  soumwesit  Jvtm  A.  0«Ma  C*.,  4813  Orlato  Or..  Ml«i  9.  DImm  *918  •  LOS  ANOSUSt 
8403  N.  HwarUflM  Or..  CaplM  1-9114 


VERSATILE 


•  ^ 


STABLE 

CAPACITY 


SCAPSV 


When  you  have  an  application  requiring  a  ca¬ 
pacitor  with  maximum  stability  over  an  extreme 
temperature  range  specify  RMC’s  new  Type  J 
DISCAPS. 

Because  of  RMC's  exclusive  dielectric  element 
design  the  actual  capacity  change  of  Type  J 
DISCAPS  between  — dO*C  and  +100*C  is  only 
±  1 5%  of  the  capacity  at  25*C.  Between  +  25*C 
and  't‘8S*C  the  change  is  only  ^5%  of  the  ca¬ 
pacity  at  25*C.  Type  J  DISCAPS  are  rated  at 
1 000  working  volts. 

Now  available  in  capacities  between  220 
MMF  and  2000  AAMF,  Type  J  DISCAPS  combine 
exceptional  mechanical  and  dielectric  strength 
with  a  moderate  price  for  trouble  free  perform¬ 
ance  and  lower  production  costs. 

If  you  have  a  design  problem  requiring  a 
standard  or  special  type  of  ceramic  capacitor  we 
invite  your  irtquiry. 


A  New  Development  from  the  RMC  Technical  Ceramic  Laboratories 


SEND  FOR  SAMPLES  AND  TECHNICAL  DATA 


Z3 


RADIO  MATERIALS  CORPORATION 

GINiRAL  OFFICE:  3325  N.  California  Avo.,  Chicago  IB,  IH. 

FACTORIES  AT  CHICAGO,  ILL.  AND  ATTICA,  IND.  J 
DISTRIBUTORS:  Confacf  Jobber  Sales  Co.,  146  Broadway,  Paterson  1,  N.  J. 
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0-100% 

on 

0-200% 


GENERAL  PURPOSE 


D.C  OUTPUT 


CATALOO  NO. 


VOITS 


aoovjk.c 

•0^10 


K38 


K47 


K48 


K56 


K57 


0-12 


K65 


K74 


K75 


K83 


K84 


0-28 


K92 


K101 


K102 


K110 


Kin 


Ty^al  A^pllc«t<»«» 

•  Aircralt  Motors 

•  Dynamotort,  Invorttri 

•  RoUyt,  Solonoids 

•  EWctroplatina 

•  Actuatort,  V^as 


Ty^al  AaaOcari««> 

•  Motors 
0  Ganarator  Raids 
0  Ralays,  Solaitoids 

•  Ma9natic  Chucks 
0  Brakas,  Ckitckas,  PuHays 

•  Businass  Machinas 

•  Alarm  Systams 

•  Impuba  Ciocb 


71-2  WARREN  STREET,  NEW  YORK  7,  N.  Y. 


POWER  SUPPLIES 


»>/# 


Long  Life_ 

High  Efficiency 
No  Warm-up  Time 
Zero  Maintenance 


IVUT  POWER  REQUIREMEITS 
105-12$  VOLTS  U  (NlM  iC 


cum  UK 

IP.IUTIM  'LKOTW 
MTDimi 


0—100%  .  NO  GMI 


COMPOOHD 


/4  4M1/3I.PJ  a_Trs% 


COMPOUIO 


CoR  Wtndars 
Latha  Faads  8  [>rivas 
DriCn9  and  Tapping 
Pracision  Grinaars 
Convayor  Systams 


The  applications  listed  on  this  page  arc 
typical  of  the  many  fields,  in  which  OPAD- 
GREEN  standard  power  supplies  are  effect¬ 
ing  economies  and  assuring  satisfaction. 
In  many  cases,  equipments  have  been 
custom-built  to  fill  particular  requirements. 
Our  engineers  are  always  ready  to  provide 
the  best  solution  for  your  D.C.  power  prob¬ 
lem.  Send  us  youf  specifications,  or  request 
iur  form  iPEQ  Vo  aid  in  establishing  ,your 
rrecds. 


CATAIOO 

NO. 


ELECTRONICS  — May,  >953 


Want  more  infermatioa?  Um  aa*>  card  aa  last  pat*. 
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TAYLOR  Bone  Grade  Vulcanised  Fibre 

is  an  extremely  tough  and  dense  grade  of  vulcanized  filnre. 

It  is  excellent  for  applications  where  difficult  machining 
oporations  are  required  . . .  resistant  to  organic  solvents,  oils 
and  gasoline . . .  has  excellent  electrical  characteristics. 

rmnt  to  make  something  of  it? 

Make  it  into  gears,  cams,  fairleads,  bushings  and  grommets, 
slot  wedges,  threaded  and  tapped  pieces,  rail  joint  insulation  and 
other  applications  where  mechanical  strength,  good  finish 
and  intricate  machining  sure  required.  Color:  gray. 

Make  it  from  sheets  or  rolls  with  these  specifications: 


M'  f«r  NiiclinMM*  •! 
1/32*  SirMsk  MOT. 
C«H«  S*WN  Hr 

IhickHMM*  *9  1/32' 
Mirawgh  .030*. 


ClaaMral  Strength,  g*i 

(Uwgthwhn)  14000  min. 
(CmMwlM)  12000  min. 
Tnntiln  Strength,  gtl 

(Lenglhwl**)  2300  min, 
(CreMwiM)  3300  min. 
Cemgreselve  Strength,  gel 

(nwwite)  30000  min. 


Iie4  Imgect  Strength,  3t.>lhc./in«h 
(lengthwiee)  3 

(Creeewlee)  2 

gectrlcel 


Make  it  from  turned  rods.  Diameters  from  1/8'  through 
1/2*  with  ground  or  buffed  finish. 

Make  it  easy  for  yourself  the  next  time  you  are  looking  for  an 
extremely  dense,  abrasion  resistant  material.  Call  your  Taylor 
Engineer  ...  he  will  be  glad  to  work  with  you  ...  go  over  your 
requirements  .  .  .  and  help  you  select  the  correct  grade  of 
Taylor  Vulcanized  Fibre  to  fit  your  needs— Bone,  Commercial, 

Super  White,  Abrasive  and  Built  Up.  Ask  him  about  Taylor 
Laminated  Plastics,  too.  He  will  be  glad  to  give  you  samples  of 
Phenol,  Melamine  and  Silicone  Laminates  for  your  inspection. 

Taylor  Fibre  Co.,  Norristown,  Pennsylvania — La  Verne,  California 

TAYLOR 

Laminated  Plastics 
Vulcanized  Fibre 

Want  mor*  information?  Um  pMt  cord  on  Istt  page.  May,  1953  —  ELECTRONICS 


Molaciria  Sirongth,  VFM 

(1/32*)  230  ml«. 
Shwt  Tima  Toal  (l/l*)  123  min. 
Ar«  Roalslnnca,  aaennOt  100 


YOUR  FILTER  NETWORK 
PROBL£MS  . . .  Solved  in  Jigtime 

Selecting  the  proper  filter  network  component  for  a  critical  electronic 
application  ia  not  exactly  comparable  to  fitting  a  piece  to  a  puzzle.  In  filter 
network*  the  criteria  are  not  quite  a*  auperficial  aa  proper  aize,  ahape,  etc. 
Even  compliance  with  attenuation  requirement*  ia  not  uaually  aufficient.  There 
are  a  multitude  of  hidden  factor*  in  the  manufacture  of  an  audio  filter  that 
go  much  deeper  than  theae  qualification*. 

Here  in  Burnell  &  Co.  we  concern  ouraclvea  with  all  the  phaae*  in 
the  deaign  of  a  filter  of  auperior  quaKty.  To  maintain  our  high  atandard  we 
manufacture  our  toroid*  with  the  moat  modem  facilitiea  and  quality  con¬ 
trolled  method*.  The  capacitor  component*  employed  are  either  the  fineat 
ailver  mica  type  or  are  wound  with  plMtic  dielectric  material  employing  no 
impregnanta  ^at  may  affect  the  life  or  long  term  atability.  All  other  com¬ 
ponent*  are  juat  aa  carefully  aelected  and  controlled. 

Thia  policy  of  incorporating  only  the  beat  ingredient*  coupled  with 
our  advanced  deaign  method  inaure  our  cuatomera  that  not  only  will  our 
filter*  meet  the  bnaic  requirement*  but  that  they  vnll  alao  maintain  all  of  their 
characteriatica  under  all  the  aervice  conditions  of  equipment  in  which  they 
are  uaed. 


fiiVU'tell  &  3(unfia^u^ 

YONKERS  2.  NEW  YORK 


aCLItIVE  MAIIFACnilCRt  OF  COMMIRICATIOIIt  RCTWORR  CIMFIIEITt 
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Waat  mora  iaforniatiM?  Um  port  car*  on  last  pofa. 
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101  TOr  INOINIIIINC  COUNSIl  ON  MtMANiNT  MA6NITS  CONSULT  INDIANA 


PERMANENT  MAGNET  DESIGN 

RESULTS  IN  A 

DOURLE-IARRELED  SAVINGS! 


1: 


NfW 


COIN  RITURN  RILAY 


AITRMATII  ^  ilfCTAIC 
PAY  STATION 


NiW  MAGNET  ASSEMBLY 


.  •  D««bl«-b«rr«l«d  Savings! 

S  Lowor  firtt  cest->70%  saving 

S  Positivo  mochanical  action— 
fower  tervico  calls  nooded 

This  is  another  example  of  how  INDIANA’S  top  engineering 
“know-how,”  secured  from  experience  gained  in  successfully 
solving  the  design  needs  of  over  35,000  permanent  magnet  appli¬ 
cations,  resulted  in  an  improved  product  design. 

You,  too,  can  look  to  INDIANA  for  quality  permanent  magnets 
— for  skill  in  manufacture — for  cost  cutting  engineering  aid. 
Rigorous  quality  control  in  every  step  of  production  is  your 
assurance  of  exact  magnetic  and  mechanical  characteristics. 

INDIANA  is  the  only  manufacturer  furnishing  all  commercial 
grades  of  permanent  magnet  alloys.  Furthermore,  it  has  the  abil¬ 
ity  and  facilities  to  develop  and  produce  the  permanent  magnets 
you  require  on  a  regular  production  schedule.  For  help  with  your 
problem,  write  INDIANA,  today. 

> 

THE  INDIANA  STEEL  PRODUCTS  COMPANY 

*  VALPARAISO,  INDIANA 


DESIGN  SUMMARY 


Equipment 

Telephone  pay  station  manufac¬ 
tured  by  Automatic  Electric  flom- 
pany,  Chicago. 

Application 

Polarized  coin  return  relay. 

Situation 

Automatic  Electric  previously 
used  a  chrome  steel  magnet.  Auto¬ 
matic  Electric  and  INDIANA 
engineers  worked  together  in  re¬ 
designing  the  permanent  magnet 
assembly  used  in  the  polarized 
coin  return  relay,  switching  to 
the  use  of  Alnico  III  material. 

Results 

1 )  An  increase  in  flux  of  27% — 
from  2750  Maxwells  with  old 
chrome  steel  magnet  to  3500  Max¬ 
wells  with  Alnico  III.  2)  70^o 
Savings  in  cost  of  permanent  mag¬ 
net.  3)  Saving  in  weight.  4) 
Simdified  design  and  a-ssemhly. 
5)  Fewer  service  calls  needed 
since,  with  the  new  design,  a  posi¬ 
tive  mechanical  coin  return  action 
was  secured — permanently ! 


To  help  von  with  your  peinMiaeTit 
m«KQet  aetiiin  problemN,  write  for 
DeMgn  Manual  No.  4«A5. 


INDIANA 

PERMANENT 

MAGNETS 

PERMANENT  MAGNETS  MAY  DO  IT  BETTER 


Want  Mora  latoriMtiM?  Utt  post  cord  on  lost  poga. 
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TRANSISTOR  CIRCUIT  ELEMENTS 


BY  FORTIPHONE  LTD,  ENGLAND 

Component  quality  determines  equipment  performance ! 


EARPHONE,  TYPE  MME/T 


This  miniature  unit  is  designed  for  use  in 
circuits  with '  junction  type  transistors. 
Impedance  is  normally  of  1000  ohms  at 
1000  cycles  per  second,  and  reversal  of 
polarising  current  of  2.2  milliamps  changes 
the  overall  response  by  less  than  I  db. 

Four  alternative  types  of  frequency  responses 
are  available,  and  the  output  is  generally 
of  the  order  of  63  decibels  relative  to 
I  dyne/cm*/volt  at  1000  cps  for  an  input 
power  of  0.8  milliwatt.  The  sound 
pressures  are  measured  in  an  artificial  ear 
of  I.S  cubic  centimetres  and  240  ohms 
acoustic  resistance. 

The  unit  takes  a  standard  round-pin  non- 
reversible  plug  fitting  with  a  firm  detent 
action.  The  socket  contacts  are  of  unique 


double  spring  design  to  ensure  low  conuct 
resistance  and  to  minimise  fatigue. 

A  standard  earmold  can  be  fitted  to  the 
instrument,  the  fit  being  carefully  arranged 
to  eliminate  acoustic  leakage. 

The  air  gap  is  controlled  to  within  0.0002S 
inch,  and  after  a  prolonged  test  at  over¬ 
load  conditions  the  output  is  measured 
throughout  the  frequency  band. 

The  colour  is  normally  flesh  pink,  but 
alternative  colours  are  available.  Alterna¬ 
tive  impedances  are  also  available. 

Flexible  connectors  with  molded  plugs  are 
available  together  with  standard  sockeu. 
The  overall  dimensions  are  0.82  inch  diameter 
by  0.38  inch  wide  (excluding  nipple)  or  0.47 
inch  including  nipple.  The  weight  is  0.3  ounce. 


TRANSFORMER,  TYPE  T9 


This  is  a  miniature  coupiing  transformer 
designed  for  transistor  circuits  having  a 
wide  frequency  range. 

Response  is  within  2  db  relative  to  response 
at  1000  cps  over  a  range  from  250  cps  to 
5000  cps.  Ratio  is  normally  4.5;  I 
The  windings  are  terminated  at  solder  tags 
molded  into  the  robust  thermo-setting 


bobbin,  thus  economising  in  winding  space 
and  increasing  efficiency. 

Before  lamination,  each  winding  it  checked 
to  ensure  no  short-circuited  turns.  Each 
transformer  it  tested  for  efficiency  through¬ 
out  the  frequency  range. 

Overall  dimensions  are  0.66  inch  by  0.48  Inch 
by  0.46  inch.  The  weight  is  0.2  ounce. 


VOLUME  CONTROLS,  TYPE  VC7 


These  controls  are  for  use  on  miniature 
equipment,  Including  transistor  amplifiers. 
An  internal  single  pole  switch  of  less 
than  0.05  ohm  contact  resistance  is  incor¬ 
porated,  capable  of  handling  current  of 
0.25  amp  at  up  to  10  volu.  Insulation  is 
greater  than  100  megohms  at  100  volu. 
The  resistance  rotation  law  can  be  logarith¬ 
mic  or  linear,  having  a  total  resistance  of 
5000  ohms  or  more.  Noise  level  is  below 
270  microvolu  when  one  volt  is  applied  and 
the  control  rotated  at  two  turns  per  second. 


Power  diuipation  is  0.1  watt  when  uni¬ 
formly  loaded. 

The  action  of  the  control  is  smooth,  and 
the  switch  has  a  loud  "click"  operation. 
Rotational  torque  lies  between  0.18  ounce 
inch  and  1.5  ounce  inches,  and  end  stop- 
torque  is  greater  than  30  ounce  inches. 

The  units  are  able  to  withstand  a  life  test  of 
20,000  operations  without  deterioration. 
Overall  dimensions  are  0.78  Inch  diameter  by 
0.54  inch.  Knob  width  is  0.19  inch  and 
weight  is  0.13  ounce. 


RESISTORS,  TYPE  S 


These  are  tiny  robust  carbon  upon 
ceramic  resistors  capable  of  0.1  watt 
dissipation.  Preferred  values  between  470 
ohms  and  10  megohms  are  available. 


They  bear  the  international  colour  code. 
Overall  size  is  0.310  Inch  by  0.125  inch. 
Dimensions  between  fixing  wires  is  0.180  inch 
and  length  of  lead  out  wires  is  1.30  inches. 


Cable  or  write  for  prices,  further  details  and  samples.  Please  state  possible  quantities  required 

FORTIPHONE  LIMITED 

FORTIPHONE  HOUSE,  247  REGENT  STREET,  Wl,  LONDON,  ENGLAND 

Established  1925  Cables ;  Sonomax,  Wesdo,  London 

SPEEDY  DELIVERY! 
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ENTIRELY  NEW 


UHF 

SWEEPING 
OSCILLATOR 
GIVES  YOU 

5  VOLTS 


SPECIFICATIONS 

FREQUENCY  RANGE:  450-900  me 

SWEEP  WIDTH:  Continuously  vari¬ 
able  from  0  to  50  me 

OUTPUT;  5  volts  into  75  ohms  ter¬ 
minated 

AHENUATORS:  Switehed  -  20  db, 
20  db,  10  db,  6  db,  3  db. 
Continuous:  Approx.  3  db. 

ZERO  LEVEL  BASELINE  produeed  on 
oscilloscope  pattern. 

DETECTOR  BUILT  IN. 

PRICE:  $650  f.o.b.  Pine  Brook,  N.  J. 

For  further  deiailt  and  information  ragard- 
ing  markers,  please  phone  or  write 


The  Ultra  Sweep 


llepke  Avenue 


KAY  ELECTRIC  COMPANY 


n«0M  CAIdwH  MOOO 


Pine  Brook,  New  Jerte 


Wa«t  mort  informatioii?  Um  post  cord  on  lost  page. 
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RAYTHEON 


PRODUCTS  wired  tor  life 


The  Raytheon  Digital  Automatic  Computor  —  known  as  "RAYDAC"  —  was  developed  for 
use  by  the  Departments  of  the  Navy  and  Air  Force  to  help  analyze  the  behavior  of 

guided  missiles.  To  do  its  highly  complicated  and  exacting  work  at  incredible  speeds 
this  compact  "marvel"  combines  the  best  engineering  skills  and  manufacturing  processes 
with  the  finest  quality  materials.  Here,  as  in  the  manufacture  of  many  other  fine  electric 
and  electronic  products,  Warren  Wire  is  used  for  its  easy  handling,  efficiency  and  dependability. 
There's  a  Warren  Wire  Engineer  near  you  trained  to  help  you  solve  your  wire  problems 
right  in  your  own  plant.  There  is  no  obligation,  of  course. 


Write  for  new  Teflon  Specification  1001,  dated  Tebruary,  19S3 


i  .'a''  ■ 

W  A  R  R  E.N 

'  Plant  at 


'  .  Plant  and  Main  OfNce.-^OWNAL,  VfRMONT 

NIW  YORK  •  SVRACUfi  •  NfW  HAVIN  •  RHIIAMIRHIA  •  RITTSMRON  *^11^ 
OCTROIT  •  CMtCAOO  •  ST.  LOUIS  •  ST.  RAUL  •  LOS  A»«MUS  *  SAN  PRAi^ 

N  . 

Mmmmtattyrmrt  of  Hatm  immmyl.  Nylon,  formvmr,  ToPom  mmS  Served  mmarntt 
Wlrm$  . . .  Teftee  Nooh~mp  mod  lomd  WIro  . , .  TJeited  end  Mmro  Cepper  Wiry.’ 
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Want  more  information?  Ut*  post  cord  on  lost  page. 
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Why  it  pays  to  make  K01H6 

you  source  of  special  electronic  cables 


When  you  have  an  electronic  wiring  prob¬ 
lem  it  pays  to  go  to  a  specialist,  such  as 
Rome  Cable.  Wires  and  cables  made  by 
Rome,  first,  are  designed  by  engineers  with 
training  and  experience  in  electronic  appli¬ 
cations.  Further,  Rome  Cable  has  the  manu- 
fachuing  knowledge  and  facilities  to  pro¬ 
duce  imusual  constructions  . . .  with  quality 
controlled  step  by  step.  By  standardizing  on 
Rome  wires  and  cables  you  assure  depend¬ 
able  performance  for  your  product  and  add 
obvious  quality  . . .  with  a  component  engi¬ 
neered  fo  your  requirement. 

Rome  manufactures  a  wide  range  of  hook¬ 
up  wires,  intercommunication  cables,  co¬ 
axial  cables,  electronic  computer  cables, 
R.  F.  transmission  line,  television  camera 
cables  as  well  as  other  special  constructions. 


10  egpdnetor  shtoldad,  N*opr«M-iack«t«d  •lactroaic  oobto 


Spaded  •  conductor,  shlaldod.  mobUo  troaamittw  cobto 


2  oonductor,  polyothylona-lnsulotod,  aliMdad. 
Nooprono-icKkotod  microphona  cabla 


8  conductor,  Roma  Synthlaol^Jackatad.  TV  ccoMra  cabla 


Spadal  Roma  Synthinol  9019 

hMk-up  wira— 8  mil  wall  with  nylon  shaath 


Spadal  138  conductor,  Roma  Synthlnol-inaulatad.  alactronic  cabla 


ROUTiUlT  HOOK-UP  WOUBI 

Rome  manufactures  military  type  SRIR, 
SRHV  and  WL,  complying  with  Army-Navy 
Joint  Specification  JAN-C-76,  os  well  os  ship¬ 
board  types  SRI  and  SRIB  conforming  to 
Specification  MIL-C-915.  Insulated  with 
Rome  Synthinol,  these  wires  are  made  in  a 
complete  range  of  specification  sizes. 


Roma  ofiars  commardal  typa  hook-up  wirat  with  thraa  standard 
insulations. 

Roma  Hi-tamp— a  rubbar  insulation  with  axcaptionally  high  rasist- 
anca  to  haat  and  molstura.  Undarwritars'  opprovad  ior  75*  C. 
Roma  Synthinol— a  polyvinyl  chlorida  thermoplastic  compound, 
highly  resistant  to  adds,  oils,  alkalies,  moisture  and  Henna. 
Underwriters'  approved  for  80*  C. 

Roma  Synthinol  901— offers  all  the  advantages  of  Synthinol  plus 
higher  resistance  to  heot  deformertion,  shrinkage  ond  cracking, 
also  improved  solderability.  Underwriters'  approved  for  105*  C. 


ROME  CABLE  CORPORATION,  Dept  ET-S  Romo,  N.  Y. 

M  o 

Please  sand  aw  inloraurtlon  on  Elactronlc  WMng 


If  CoMiM  LmMM  io  Buy  ikm  Bmui 


Noma. 


Wf st  swrs  infersMtien?  Um  past  cord  on  left  pops. 
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SAN  BRUNO,  CALIFORNIA 

Export  Agantti  Frozor  &  Hontpn,  30t  Oay  St..  Son  Fronctaco,  Californio 


IXTBRNAL  TUNING  that  incrtotot  tht  tunint  rongt;  aliminotts  machankal 
distortion  of  tube  structure;  permits  use  of  optimum  covity  construction 
ond  provides  design  freedom  in  R-F  circuits  for  equipment  engineers. 


LOW. LOSS  CtRAMIC  CAVITIfS  AND  COFFER. TO  Cf RAM/C  SEALS  thot 
eliminate  off- the. air  hours  coused  by  heat  and  thermol  shock. 
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Went  more  iefermotien?  Use  pest  cord  on  lest  poge. 


MASS  PRODUCTION  that  means  early  delivery  and  guarantee  of  klystrons  in 
the  future.  All  three  of  the  series  are  now  coming  off  the  production  line. 


rOA  fUATHtA  INfOAMATION  CONTACT  OUA 
TtCHHKAL  StAVKfS  DtPAATMtNT. 


3  EIMAC  KLYSTRONS  FOR  ALL  UHF  TV 


CHANNELS  14-32 
CHANNELS  33-66 
CHANNELS  60-83 


Only  Eimac  5  kw  Klystrons  Offer 
These  Features  for  UHF-TV.  .  . 


THREE  TUBBS  that  cover  the  entire  spectrum,  470-190  me.  This  meons  simpli¬ 
fication  of  equipment  design,  economkol  mass  production  and  a  minimum 
of  stock  piling  problems. 


HIGH  POWBR  AND  SMALL  SUB  that  not  only  mokes  top  performance  possi- 
‘  ble  but  allows  easy  handling  for  mointenance  and  installation.  In  typical 
operation  the  Eimoc  klystrons  deliver  a  peak  sync  output  of  5.5  kw.,  with 
0  collector  dissipotion  of  14  kw.,  and  o  power  goin  of  20-25  db. 


CORE  SIZES  AVAILABLE 


MAGNETIC 

PROPERTIES 


INITIAL  PERMEABILITY 
43 


MAXIMUM  PERMEABILITY 
700 


SATURATION  FLUX  DENSITY 
2350  GAUSS 


RESIDUAL  MAGNETISM 
SATURATION  RUX  DENSITY  “ 


Cost  Comparison- 

Ferramic  cores  permit  important  savings  in  the  construc¬ 
tion  and  maintenance  of  computer  equipment,  and  reduce 
service  interruptions  by  reduction  of  component  failure. 


wMZ^l/wkAMICS  and  SnATITE  CORP. 

.  Parih  Amboy  4-5100  ■■■■-■iii  ■ 

GINIRAl  OFFICES  and  PLANT:  KEASBEY.  NEW  JERSEY 


L 


Cloctrical  Advantagos- 

Properties  are  stable  and  not  affected  by  rough  handling 
or  aging.  Response  time  20  times  faster  than  other  mag¬ 
netic  materials,  switching  time  about  one  micro-second. 
Square  hysteresis  loop,  high  volume  resistivity  and  low 
loss  factor.  High  efficiency  at  high  and  low  frequencies. 


SMALL 

F29I 


.090 

O.D. 


.060 

I.D. 


.030 

THICK 

(approx.) 


MEDIUM 

F259 

.230 

O.D. 


.T20 

I.D. 


060 

THICK 

(approx.) 


LARGE 

F262 

.375 

O.D. 


.tir 

I.D. 


.T25 

THICK 

(approx.) 


Physical  Advantagas- 

Laminations  unnecessary.  Molded  in  one  piece  to  close 
tolerances.  Miniature  size  saves  space.  Ferramic  cores 
generate  no  heat,  eliminate  heat  dissipation  requirements. 


REVOLUTIONIZING  DIGITAL 


snATfiii  wmm,  mmm, 


72 


Want  more  information?  Uie  poit  card  on  last  page. 
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fflifUgE  011*111 

WITH  NEW  General  Ceramics’ 


•TRADEMARK 


UNIQUE  SQUARE  LOOP  CHARACTERISTICS 
STORE  DIGITAL  INFORMATION- 

•••eliminate  heat  distipcrtion  problemt 
•••reduce  space  requirements 
•••afford  years  of  service 

without  repIcKoment 


FERRAMIC  MAGNETIC 
MEMORIES  —  Molded  of 

Ferramic  MF 1 118,  a  soft  magnetic 
material  featuring  square  hyste¬ 
resis  loops,  high  volume  resistivity 
and  low  loas  factor.  Maintains  high 
efficiency  at  both  high  and  low  fre¬ 
quencies.  Response  time  approx¬ 
imately  1.0  microsecond. 


COINCIDENT -CURRENT 
MEMORY  ARRAYS  —Ferramic 

Memories  are  strung  cm  a  crisa- 
croaa  of  enameled  wires  with  one 
Fdkramic  core  at  each  3  wire  inter¬ 
section.  Pulses  sent  thrbu^  the 
wires  magnetize  selected  cores; 
one  polarity  stores  0,  the  other 
stores  1. 


FERRAMIC  MAGNETIC 
READ-IN  AND  READ-OUT 
METHODS  — The  same  pair  of 
wires  is  used  for  reed-in  and  read¬ 
out  The  preeence  or  abeehce  of  in¬ 
duced  voltage  pulses  in  the  third 
wire  is  interpreted  by  aseociated 
equipment  as  0  or  1. 


DIAGtAM  IllUSTSATIS  riUX  CURIfNT  CNAt. 
AaHISTIC  or  PEtSITf  TOROID  WITH  NEARIT 
RfCTANOUlAI  HYSTERESIS  lOOf 


A-SM  GOINCIOENT-CURRENT  MfMORT  ARRAY 
SHOWING  PATH  OP  PUtSf  STORED  IN 
StlECTED  TOROID 


03 

MKROSKOaOS 


CHART  SHOWS  VOITAORS  OSSERVED  READ-  > 
'  INO  ONE  OR  nao  prom  a  seiectid 
TOROID.  MSPONH  TIME  O  S  MKROSKONO ' 


CALL  OR  WRITE  FOR  ENGINEERING  DATA  ON  FERRAMIC5  FOR  SPECIFIC  APPLICATIONS 

1  RmuaOUB,  oisctt  STOIIEWAK,lMrayjoiK  ^ 
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Want  iii«ra  iafermatioa?  Um  post  card  oa  latl  page. 


Here  is  Plug-in  Unit  Construction 


Everything  you  need  to  mount,  house,  fasten,  connect 
monitor  your  equipment. 


1st  START  WITH 

AIDIN  MINIATURE 
nRMINALS 

SHcr«’t  •  beautiful 

fin  Wl  /m  TemiMl 

tie.  batii;  taking  a 
minimum  of  *.aca 
m4  material.  Katcbct  boldi  Icadi  firmly  for  toMer* 
Ingt  ao  wrapmreuad  or  pliering  ncceMary.  Unique 
attach  proH  eeafiguratien  gives  rapid  beat  tramfer, 
taking  lam  tbM  and  solder.  Designed  for  Govt. 
Mlaiatariatioa  coatraett.  Staked  in  Alden  Pre« 
yiacbod  Terminal  Cards,  allow  patterns  for  aay 
dmh. 

I  for  soldering  _ _ 


Attach  Miniature  Terminals, 
a7f  If  Alden  Card-mounting  Tube 
Sockets  and  Mounting  Bradeets,  which 
mount  in  the  prepunched  holes. 


fjl^Take  Pre-punched  Terminal  Mount- 
ing  Card  ready-cut  to  size  you  require. 
Stake  in  Alden  Miniature  Terminals  to 
mount  your  circuitry. 


Prepunched  Terminal 
Mounting  Cards  come 
in  all  siies  needed  for 
Packages;  miniature 
7-pin  and  9-pin  units, 
or  ll-pin  and  20-pin 
plug-in  units.  Card  is 
natural  phenolic  Viti* 
thick  prepunched  on 
{4*  centers  with  .101” 
holes  for  taking  the 
Miniature  Terminals. 


Mounting 
Brackets  stako 
to  the  Pro* 
punched  Card, 
m'ount  Card  I. 
Package  Base 
and  Lid. 


Alden  Card  •  mounting 
Tube  Sockets  for  mini¬ 
ature  7,  miniature  9 
and  octal  tubes,  are 
complete  with  studs 
and  eyelets  for  easy 
mounting  on  Pre¬ 
punched  Cards. 


Attach  Miniature  Terminals, 
Card-mounting  Tube  Sockets 
and  Mounting  Brackets,  which 
fit  any  of  the  prepunched  holes. 


out  circuitry  with  Prepunched 
mffCff  Terminal  Mounting  Card  in 
lengths  up  to  3'. 

READY  MADE  to  fit  various 
ready  made  Chassis  sizes. 


NopUers-NotwisUng 


Alden  Card¬ 
mounting  Tube 
Sockets,  ready¬ 
made  in  variety 
of  sizes,  com¬ 
plete  with  studs 
and  eyelets  for 
easy  mounting 
on  Prepunched 
Cards. 


Organize  circuitry  in  compact  vfertical 
pUnes.  Use  both  sides  of  Prepunched 
Card  to  stake  in  Alden  Miniature  Ter¬ 
minals  to  your  circuitry  layout.  Vertical 
position  gives  ready  accessibility;  there 
is  no  "underneath”  in  Alden  dmign. 


Sttho  under  Terminals  for  common  circuits.  Loops 
■otch  prepunched  boles  in  Terminal  Cards.  Snip 
Ml  loo^  desired  to  by-pati. 


OBTAIN  COMPLETE  DETAILS  . 


Tkiy  Soiuing  ll•nl•nfg  sp«cilicolly  d«sign*d  to  spot 
troublo  Instantly  In  any  unit. 

Here  are  tiny  components  to  isolate  trouble  instantly  by  providing 
visual  tell-tales  for  each  unit. 

''PAN.|.lin''  MIN.  INDICATOR  LIGHT 

So  compact  you  can  use  it  in  places  never  before  possible. 
Glows  like  a  red-hot  poker.  Push-mounts  in  .348”  drill  hole. 
Bulbs  replace  from  front.  Tiny  spares  are  unbreakable,  easily 
kept  av^lable,  t^ed  in  recess  of  equipment.  Alden  #S6L, 
ruby,  sapphire',  pe^,  emerald. 

MINIATURI  TIST  POINT  JACK 

Here  are  tiny' imulated  Test  Point  Jacks  that  make  possible 
checking  criti^  plate  or  circuit  voluges  from  the  front  of  ywr 
equipment  panel — without  pulling  out  equipment  or  digging 
into  the  ch^s.  Takes  a  minimum  of  space,  has  low  capaci¬ 
tance  to  ground,  long  life  beryllium  copper  contacts.  Available 
in  black,  red,  blue,  gmn,  tan  and  brown  phenolic  conforming 
‘to  MIL-P  MB-  CGF;  afio  nylon  in  Mack,  red,  orange,  blue, 
yclW,  white,  green.  Alden  #II0BCS. 

ALDIN  "FUSI-UTE'* 

f«s«  Bl«ws  — lit*  OI*ws. 

.Signals  immediatdy  Mown  fuse.  Lite  visiMe  from  any  angle. 
'To  reptace  fuse  simply  unscrew  the  l-pc.  Lite-lens  unit.  Mounu 
easily  by  standard  pr^uctSon  techniques,  in  absolute  minimum 
•f  space.  IIOV  Alden  #44<MFH.  28V#4404FH. 


SampiGS  Sent  Upon  Roquoit 


Gat  ona  point  of  chock  of  all  Incoming  and  outgoing 
loads  thru  ALDEN  BACK  CONNECTORS 


SINOU  CHICK  POINT 

Here  for  the  first  time  b  a  slide-io  connector  that  brings  all  incoming  and  outgefi 
leads  to  a  central  check  point  in  orderly  rows,  every  lead  equally  accessiMe  at 
color  coded.  ^  „  r. 

Color  codiiig  Generous 

Avoid  conventional  bell-mouthing 

ratt  nett  wiring 


>«'q^||R>^Ac«es.ibi. 

«nnlt  direct  Floating  uncongmt^ 

efficient  wiring  clipacUoo*  solder  terminals 

STRAIOHT-THIIOUOH  aRCUITRY  EASY  INSIRTION  AND  RIMOVAl 

Wiring  b  kept  in  orderly  planes,  avoid-  Mating  tolerances  permit  easy  insertion 
ing  rat's  nest  of  conventional  ba^  plate  and  removal  without  demanding  crit- 
wiring.  Connectiom  between  Terminal  ical  ah'gnment  tolerances.  Assure  proper 
Mounting  Cards  are  through  Back  Con-  contact,  with  safety  shielding  of  dan- 

nectors  to  that  all  circuitry  b  controlled  gerout  voltages.  Leads  can  be  attached 

at  tbit  central  point.  IncompatiMe  vMU  above,  below  or  out  of  the  back  for 
ages  safely  isolated  and  separated.  most  direct  and  efficient  interconnects. 

Ready-made  Alden  Back  Connectors  meet  all  conceivable  needs,  for 
slide-in  chassis  replaceable  in  30  seconds  with  spare. ' 


READY-MADE  for  your  Electronic  Equipment 


ALDEN 

DI  UG-IN  Piirir 


ALDEN  BASIC 


All  designed  —  all  tooled 


production  immediateiy  avaiiable 
no  procurement  problems*  Apply  ALDSN  StandqrdM  wholly  or  in  part* 

WKESEBD^^^  ALDEN 

I  A  PLUG-IN  PACKAGES^ 

I  \  Ui^  standard  Alden  Plug-in  Pack-  I  HOUSE  PLUG-IN  UNITS  IN 

aging  ^mponcnu  you  can  m^t  a  ALDEN  BASIC  UNI-RACKS 
tremendous  variety  of  circuits  on  | 

chassis  or  in  racks.  I  (”1 1  1 1  1 1  ^ 


yf^A  After  mounting  your  circuits 
on  Terminal  Cards,  use  Alden 
Standard  Plug-in  Bases,  Housings, 
Bails  for  packaging. 


Aide*  *■20'*  Kack 
Movatisg  Sockat 
wiik  calaadad  aan 
that  amiM  (ida  by 
sida  aad  ia  Multipla 
rows  UOuaaali 


Mia.  7  a  9-pi* 
BASES  avail* 
able,  alto  11*. 
pia  a  20-pia5 
BAILS  a 

HOUSINGS  ar 
LIDS  to  Biatch. 


50  Aldaa  “20" 
Plug-ia  Uaitt  iDaa- 
trated,  ia  lOy^  a 
19*  ra^  moaatiag 


AaL  Fit  Prepunched  Cards 
“Cff  carrying  completed  cir¬ 
cuitry  into  Standard  Alden  Basic 
Chassis  Body. 


PrcpuDcked  to  your  qiaci. 
Eaejr  accwability  at  tidet, 
front  lor  coaaplatiag  wiring. 


1 
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•  SEND  FOR  FREE  'ALDEN  HANDBOOK" 


1  n-T  a.1  —  ..al-  AA _ ! 
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^P(CIALTY 


on  specialty 
transformers 


This  fully  illustrated  book  on  Westinghouse  Specialty  Trans¬ 
formers  contains  full  details  on  design,  construction  and 
operation  of  each  type  in  entire  line. 

Find  the  answer  to  your  problems  in  these  types! 

‘‘Off-The-Shelf’*  Standard  Models  .  . .  includes  electrical  and 
electronic  designs  for  both  commercial  and  military  applications. 

“Built-To-Order”  Special  Designs  .  .  .  reviews  wide  range  of 
custom-built  types.  Shows  how  Westinghouse  adapts  basic 
transformer  components  to  meet  your  exact  specifications 
economically. 

SEND  FOR  YOUR  COPY  TODAY!  Write  on  your  letter¬ 
head  for  Booklet  B-5806,  or  use  coupon  below.  Westinghouse 
Electric  Corporation,  P.  O.  Box  868,  Pittsburgh  30,  Penna. 

J-70689-A 


Westinghouse  Electric  Corporation 
Application  Data  and  Training  Dept. 


P.  O.  Box  868 
Pittsburgh  30,  Pennsylvania 

Gentlemen: 

Please  send  me  Booklet  B-5806, 
WettinghoMse  Specialty  Transformers 


NAME 


TITLE 
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ZONE 


Akiy,  1953  — ELECTRONICS 


Bradley  Rectifiers  are  doing 
many  different  types  of  jobs 


HERE  IS  A  PARTIAL  CHECKLIST  OF  HOW  THEY  ARE 
HELPING  TO  IMPROVE  CIRCUIT  PERFORMANCE 


■  V:i 

N" 

Q  MAGNETIC  amplifiers' 

Q  VOLTAGE  REGULATORS  -  -v 

f 

Q  MODULATORS 

Q  D.  C.  VALVES  ]  '  :  . 

k  Q  CURRENT  LIMITERS 

Q  BIAS  SUPPLIES  T 

: 

Q  INSTRUMENT  PROTECTION 

Q  BATTERY  CHARGERS  } 

Q  TEMPERATURE  COMPENSATORS 

□  ARC  SUPPRESSORS  [ 

-  - 

Lr - 

COPPER  OXIDE 
MODULATOR 


BradUy  ceppar  oxida 
modwlaler  for  tfiit  vary 
lew  voltoga  thrathhold 
applketien  faotura*  low 
noita  laval,  good  tarn- 
parotura  choroctariitki, 
and  long-term  stability. 
No  moving  ports  to  got 
out  of  order  os  in 
machonkol  modulator; 
much  longer  life  than 
vacuum  tuba. 


CHECK  THIS  LIST  to  see  if  you  might  be  overlooking  a  simplified 
way  to  solve  a  circuit  problem  or  better  circuit  operation.  New 
developments  have  widened  rectifier  application.  Bradley  engineers 
can  help  you  realize  these  new  possibilities  for  your  product. 

In  either  conventional  or  special  applications,  Bradley  rectifiers 
offer  maximum  stability  and  long  life  under  usual  or  unusual 
temperature  conditions.  Laboratory  conditions  of  manufacture, 
engineer  inspection,  and  our  exclusive  vacuum  process  assure  top 
quality,  prompt  delivery  and  lowest  unit  cost. 

Write  or  call  us  for  further  information. 


\ 


SELEmBM  m  COfPH  OtlBE  lECIIflEH  PROCESSED  for  PERFORMANCE  AS  RATED 

SElF-tENEIAIINC  PII8TBEIEC1IIC  CEllS 


Us  CMglitt 


nctifiif  liM  —  bia  sicniapirai  li  tmmmt  tl  mpm 


& 

/ 

-m 

Q 

BRADLEY  LABORATORIES,  INC.,  168  Columbu*  Avtflut,  Now  H«v«n  11,  Comt. 
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You  know  his  first  concern  is  you... 

Confidence  is  born  in  one  look  at  the  eyes . . . 
the  set  of  the  shoulders  . .  ."the  cut  of  his  jib”. 

In  a  second,  you  know  he’s  had  years  of  training 
and  weathered  it  well.  You  know  you  couldn’t 
be  in  better  hands . . .  and  if  anyone  can  get  you 
there,  he  will. 

Yes,  it  takes  years  to  build  confidence  like 
this,  in  any  line.  And  the  whole  organization  of 
Bristol  Brass  .  . .  young  yet  experienced  ...  is 
keyed  to  keep  the  confidence  that  any  promised 
shipment  of  Bristol  Brass  sheet,  rod,  or  wire 
will  get  there  at  the  promised  time,  if  it’s 


humanly  and  mechanically  possible  to  do  so.  In 
fact,  that’s  what  "Bristol-Fashion”  means  ...  a 
term  still  in  use  that  came  to  be  first  applied  to 
the  old  clipper  ships  out  of  Bristol,  England  . . . 
always  shipshape,  correctly  manifested,  and 
right  on  time. 

The  Bristol  Brass  Corporation,  makers  of 
Brass  since  1850  in  Bristol,  Conn.  Offices  or 
warehouses  in  Boston,  Chicago,  Cleveland,  Day- 
ton,  Detroit,  Los  Angeles,  Milwaukee,  New  York, 
Philadelphia,  Pittsburgh,  Providence,  Rochester. 


7t 


Want  mart  information?  U«t  post  cord  on  laot  MS*- 
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H’s  VERSATIUTY  thcrt  sellf 
SANBORN  in  the  field  ef 
Industrial  Recordingi 


As  indicated  by  references 
at  the  right,  you  may 
have  a  choice  of  five 
different  instruments  (A) 
for  quick  and  convenient 
standard  rack  mounting 
in  the  system  at  Ai , 
PLUS  a  choice  of  up  to  four 
of  any  of  the  three 
different  type  amplifiers  (B) 
or  any  combination 
of  these  amplifiers 

with  the  ' 

SANBORN 

rOUR-CHANNIl 

OSCIUOORAPH 

RICORDINO 

SYSTSM 

(MODEL  671 


At  thown  in  the  diagram,  removing  or  interchanging  any  of  tlie  am> 
plifiera  or  other  inttrumenta  it  aimply  a  matter  of  sliding  the  unit  in 
or  out  of  the  mounting  rack  where  contact  it  made  automatically  Ly 
plug'in  connectors.  Screws  at  the  four  corners  of  the  panel  hold  the 
instrument  in  place. 

Other  features  of  this  system  which  add  to  Sanborn  VERSATILITY 
are  the  choice  of  eight  paper  speeds  —  50,  25,  10,  5,  2.5,  1.0,  0.5  and  0.25 
mm/sec,  and  the  use  of  either  4-,  2>,  or  1-channel  recording  paper. 

And,  of  course  there  are  these  popular  Sanborn  advantages:  a  high 
torque  movement  (200,000  dyne  ems  per  cm  deflection),  direct  inkless 
recording  in  true  rectangular  coordinates,  and  provision  for  code  and 
time  markings. 

Sanborn  Recording  Systems  may  be  used  to  record  any  one  or  more 
of  a  wide  variety  of  phenomena  whose  characteristics  range  from  static 
to  100  cycles  per  second.  If  your  record¬ 
ing  problem  is  not  one  which  can  be 
solved  by  standard  Sanborn  equipment, 
our  engineers  will  be  glad  to  suggest 
ways  in  which  modifications  of  it  may 
your  requirements. 


A  cemplet*  Mrtnieg  nf  fnnbem  Iwdvs- 
trlsH  ■•cerdlns  Iqulpasent  will  be  sent 
•ledly  ee  yeer  request. 


I  G^OUP  4 


DC  MIAMI 

tiiniR 

f  iSL-w 

a  °  ? 

1 

4  c  0  a  J 

AC  MIAMI 

tLIFIIR 

-  ■2£'  a 
1  a 

1-  a 

.  4 

i  •  '  •  ill 

1  *  ;  .  •  .  -  ‘  o  J 

DC  CONVI 

ing  such  as 

ITIR— for  low  level  DC  record- 
thermocouple  output 

f  .fZ£- 

M 

TRIPLIXIR 

tier  permits 
in  one  char 

-when  coupled  to  a  DC  ampli- 
the  recording  of  three  events 
net 

I- 

;c  -  ■ 

r  •:  <,  .1 

•  ^ 

THRISHOL 

for  the  con 
change. 

D  MONITOR  provides  means 
trol  of  voltage  levels  or  rate  of 

I 

DC  (Oenei 

'•1  Purpesu)  AMPIIIIIR 

:  / 1 

STRAIN  a 

AGI  (Carrier)  AMPLIFIIR 

H 

■  ■  j; 

SKVO  MONITOR  AMRLiniR-a  phase 

discriminating  AC  amplifier  used  in  servo 
design  and  testing. 


SANBORN 

1-,  AND  2>CHANNEL 
RECORDING 
SYSTEMS 


Oae  cluiaoel  Model 
128/141  above  tad  two- 
chaaaol  Model  60  at 
right  both  iaeorporato 

Saabora  reeordlag 
adraalagee  wbleb  la* 

elade  ialercbaagcablliiy 
of  aatplifiere  aad  (wlib 
Model  60)  preawplifiere* 


Wont  more  informotion?  Use  post  cord  on  lost  poge. 
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2  Truarc  self-locking  rings  replace  threaded  p 
Save  64  per  unit,  speed  assembly  by  140%. 


S<r«w>Pmt«iMd  Hus 

Frlction-drog  mutt  b«  uni¬ 
form  in  Hi#  plungor  oitombly 
of  this  firo-oxtinguiihor 
noixio.  lul  tho  foil  tools 
very  grootly  in  condition  — 
bringing  largo  voriotlont  in 
drag,  compontotod  for  only 
by  coroful,  slow  ottombly. 
Tbit  dotign  diod  on  tho 
drawing  boord. 


Woldoo  Tnioic  MoHio< 

2  Waldos  Trdorc  rings  (torloo 
5003)  ootlly  potilioaod 
against  washor  that  abuts  on 
sool,  koop  drag  on  plungor 
uniform.  Drag  con  bo  coro* 
fully  controllod  by  varying 
position  of  rings.  Propor 
prouuro  socurod  in  spoody 
ossombly.  Rings  nood  no 
groovos. 


Ansul  Chemical  Company's  new 
watertight  precision  nozzle  for  their 
dry  chemical  fire  extinguisher  replaces 
conventional  stainless  t^teel  plug  with 
two  Waldes  Truarc  Self-Locking  Re¬ 
taining  Rings  and  washer.  Rings  hold 
entire  nozzle  packing  securely  in 
place  ->  keep  friction  drag  of  plunger 
uniform.  Adjustable  in  final  assembly, 
Truarc  rings  speed  production  from  25 
to  60  units  per  hour.  They  save  6<  per 
unit  in  overall  costs,  Vi"  in  length. 

Redesign  with  Waldes  Truarc  Rings 
and  you,  too,  will  save  on  assembly. 


time,  improve  product  performance, 
facilitate  easier  servicing  of  whatever 
you  make. 

Wherever  you  use  machined  shoul¬ 
ders,  bolts,  snap  rings,  cotter  pins, 
there's  a  Waldes  Truarc  Retaining  Ring 
designed  to  do  a  better  job  of  holding 
parts  together.  They're  precision-engi¬ 
neered...  quick  and  easy  to  assemble 
and  disassemble.  They  give  a  never- 
failing  grip.  Find  out  what  Truarc  Rings 
can  do  for  you.  Send  your  blueprints 
to  Waldes  Truarc  engineers  for  indi¬ 
vidual  attention,  without  obligation. 


WALDES  TRUAIC  RINDS  MADE 
THESE  SAVINGS  POSSIBLE- 

RfMarM  bMlpii  TnMn  itilpii 

Partt!  C«(tP«rUii<f  Pwttt  Cm!  Nr  Unh 

Ihraodvd  2  ring* _ $0.0146 

slainlaii 

«t«*l  plug  $0.0675 

Dirvcl  labor  $0.0330  1  woihar _ $0.0210 

$0.1025  $0.0426 

Total  lavfagi  par  oait 
wHh  Traarc  Rhigi  $.6599 


For pncWoR  RitinMl  grooving  and  undarcotting. .  .Waldos  Tmarc  hitomal  grooving  Tool 


StNt  fOR  NIW  CATAIOG  $ 

WALDES 

TRUARC 


Wfa  U  •  WAT  OTf 


RETAININO  RINGS 

WALDES  KOHINOOR,  INC.,  LONG  ISLAND  CITT  I.  NEW  YORK 

Tivtic  RiTAiaiim  Riatf  ««t  ntlit  «*t  moticti*  rt  oat  ea  iioai  or  tmi  roiiowiao 
0.*.  rartaTt:  t.itt.taTs  i.tai.aat;  t.ait.tK;  t.aia.tii:  i.ata  lais  i.oa  rai:  i.ao  t«a;  i.aia.itai 
«.4ai.tt*:  i.<t>  aai:  i.atr.tat:  i.aar.tti:  i.aai  iot;  t.aot  aai  aaa  oraia  aariRra  atawao. 


Woldol  Kohinoer,  Ine.,  47-16  Autfol  Ploco,  1. 1.  C  1,  N.  V. 


riooM  Mnd  mo  Iho  now  Woldot  Truarc  Rotalnlng  Ring 
cotolog.  E.QSS 

(Mooto  print) 

Namo - 


Tillo- 


Company.... 


iutinoM  AddroM... 


Cify 


- - Zono . .  -.oioTo . .  tj 

- 3 
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concentrates  development,  sales  and 
production  of  special-purpose  electron 
tubes,  inverters  and  AC  generators 
with  its  dynamotors  and  small  motors 
at  its 


Xo  provide  its  customers  with  an  unequalled 
source  for  special-purpose  electron  tubes, 
inverters  and  AC  generators,  Bendix  Aviation 
Corporation  has  placed  its  entire  development, 
sales  and  manufacture  of  these  products  with 
its  Red  Bank  Division  at  Eatontown,  N.  J.  Here 
in  a  modern  new  plant  of  over  1 18,000  square 
feet  have  been  concentrated  the  most  highly 
skilled  personnel  and  the  latest  available 
machinery  to  produce  the  highest  quality 
electron  tubes,  inverters  and  AC  generators 
possible.  At  the  same  time,  a  full-scale  program 
is  being  carried  on  continuously  at  Red  Bank 
to  develop  these  produas  for  even  greater 
efficiency  and  versatility.  In  addition  to  its  new 
products  .  .  •  taken  over  from  the  Eclipse- 
Pioneer  Division,  Teterboro,  N.  J.  .  .  .  the 
Bendix  Red  Bank  Division  will  continue  pro¬ 
ducing  its  established  line  of  dynamotors  and 
small  DC  motors.  If  you  require  precision 
items  of  these  types,  it  will  pay  you  to  take 
advantage  of  the  unique  experience  and 
facilities  offered  to  you  by  Bendix  Red  Bank. 


EATONTOWN,  NEW  JERSEY 


■saart  Mmi  tandlH  lii>>rwll»inl  DIvWmi,  77  FMk  Av«ihm,  N*w  Ywk  11,  N.V. 
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The  TRUTH  about 'dag' 
CRT  Exterior  Wall  Coating 


Many  speak  about  dagging  CRTs  when  they  refer  to  the  application  } 
of  opaque  wall  coatings.  The  word  dag  is  loosely  and  incorrectly  used  in  this 
senK*;  actually  'dag'  is  a  registered  trademark  of  the  Acheson  Colloids  Company, 
the  world’s  largest  producer  of  colloidal  graphite  dispersions  for  the  elearonic  and 
metalworking  industries. 

'dag'  Exterior  Wall  Coating  is  a  unique  material.  It  is  a  dispersion  of  extremely 
fine  graphite  in  lacquer,  easily  applied  by  spraying.  It  dries  for  handling  in  2  to  3 
minutes.  After  24  hours  at  room  temperature,  or  Vi  hour  of  100*C  infra-red  heat, 
it  results  in  a  smooth,  pitch-black  coating  which  adheres  tenaciously.  Scratching 
is  almost  an  impossibility.  Water  won't  loosen  the  coating  either. 

Acheson  Colloids  can  also  supply  appropriate  'dag'  dispersions  for  coating 
interiors  of  tubes. 

More  detailed  information  available  in  our  Bulletin  No.  433-3E. 

Ditptrtiont  of  molybdtnum  diiml/idt  ara  at  ailablt  in  rarious  carriars.  W't 
art  also  tqaipptd  $o  do  custom  dispersing  of  solids  in  a  t  aritty  of  vehicles. 

l^adl  Company,  pwtH.rM,  nidi, 

-  ****  COLLMOS  lliino,  lONOOR,  EN8UUII 

”"'^1  Mt,  K  mmn  MMiln.  IM. 
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Special  Electrical  Components 


.  .  .  switches,  connectors,  tube  caps,  shock 
mounts,  miscellaneous  stampings  and  moldings 
.  .  .  designed  and  manufactured  by  Ucinite  for 
manufacturers  of  electronic  equipment  of  all 
kinds  ...  for  use  in  defense  and  civilian  in¬ 
stallations. 

With  an  experienced  staff  of  design  engineers 


.  .  .  plus  complete  facilities  for  volume  produc¬ 
tion  of  metal  parts  and  the  assembly  of  metal 
to  plastic  and  ceramic  parts,  we  are  capable  of 
supplying  practically  any  need  for  special  elec¬ 
trical  components  in  this  general  classification. 
Call  your  nearest  Ucinite  or  United-Carr  rep¬ 
resentative  for  full  information,  or  write  direct. 


The 

UCINITE  CO. 

Newtonville  60,  Mass. 
Division  of  United-Carr  Fastener  C^rp. 


Speelalitta  Im 

BLBCTmCAI.  ASSBMBLIBS, 


RADIO  AND  AUTOMOTIVE 


Want  nrara  informationt  Use  pest  card  on  last  page. 
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EW  STANDARDS  OF 
CONDUCTANCE 


for  electrical 
stability 


HUGHES  NOW  OFFERS  for  commer¬ 
cial  application  eight  new  RTMA 
germanium  diode  types  equivalent 
in  every  respect  to  Hughes  regular 
subminiature  types  — and  in  addi¬ 
tion  carrying  forward  current 
minima  of  10  ma.  and  20  ma.  at 
-f  I  volt! 

THESE  HIGH  CONDUCTANCE  Hughes 
Diodes,  a  product  of  Hughes  Re¬ 
search  and  Development  Labora¬ 
tories,  provide  better  combinations 
of  high  peak  inverse  voltage,  high 
back  resistance  and  low  forward 
resistance  than  have  ever  before 
been  available  in  production  quan¬ 
tities.  Volume  orders  for  these  new 
types  can  be  filled  from  stock.  ^ 

HUGHES  GERMANIUM  DIODES  ^ 
have  proved  consistently  able  to 
meet  exacting  requirements  in  air- 
borne  electronic  equipment  for  \ 
navigation,  fire  control,  and  guided  ^ 
missiles.  Besides  having  the  advan¬ 
tages  of  germanium  diodes  over 
vacuum  tubes,  Hughes  Diodes 
alone  are 

each  HUMIDITY-CYCLED 
ench  TEMPERATURE-CYCLED 
each  JAN  SHOCK  TESTED 
Hughes  DtoDES  are  also  supplied 
to  special  customer  specifications, 
including  high  temperature  elec¬ 
trical  requirements. 

Address 
inquiries  to 


HUGHES  GERMANIUM  DIODE  ELECTRICAL  SPECIFICATIONS  AT  25®  C. 


tnvtrst 

Current 


Oeteriplion 


1N55B 


High 

Beck 

Btsittsnee 


Qenerel 

BvrpoM 


HUGHES 


Aircraft  Company 
Culver  City, 
California 


*Th«t  volUgt  et  which  dynamic  rnittance  Is  zsro  under  specified  condttiont.  Cech  Hughes  Diode  It: 
subjected  to  e  veltege  rising  iineeHy  el  90  volts  per  second. 

New  types  in  red. 


tFormerly  INBIA. 


tformerly  1N70A. 


^Formerty  tN69A. 
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SPIRALING  DEVICE  —  Device  winds  spirals  for  shuttle 
loads— in  advance  . , .  Newly  develop^  to  permit  con¬ 
tinuous  operation  of  Coil  Winder  . . .  Winds  to  pre¬ 
determined  lengths. 

CAPACITY  SHUTTLES  —  Made  in  four  different  ring  diameters  to 

^  c  •  T  n  1/ "  accommodate  range  of  spiraled  wire  sizes  . . .  Larger 

oi) .  2"  capacities . . .  Afore  #/ian  one  coil  can  be  wound  with 

Minimum  finished  OJO.  !!!!!!!  W'  loading . . .  Changed  within  30  seconds . . .  Loaded 

Wire  Sizes . 26  to  44  AWG  1®®*  ®  minute. 

Winding  Speed-  ACCURATE  TURNS  COUNTER -Preset  for  required  num- 

«c^mg  to  wire  «ie. .  up  to  1000  rpm  ^  Automatfcally  stops  winder  when  turn 

Shuttle  Cspeaty-  count  is  reached. 

•coordmg  to  wtfe  size  ...  60  to  800  feet 

MICAFIL  Ibroidal  Coil  Winders  are  made 
in  three  larger  sizes  for  winding  coils  up  to 
S''  OJ>.  and  with  10  AWO  Wire. 

CASA  CORPORATION 

®05Uidii«tooAve.eNewToH(17 

m  otrsoir  atfa  c*at«ct  DITSOIT.COSA  COBSOSATION.  uess  Hi|hw«y,  D*tr*it  SSs  Mick. 

14  Wmt  mere  i*forcMtiM7  Um  pcct  card  m  iMt  pcfc. 


Let  Cosa  Engineers  study  and  recommend  the 
winder  for  your  needs.  Or,  write  for  Literature. 


The  MICAFIL  Model  RW-0  Tbroidal  Coil 
Winder  automatically  winds  toroidal  coils 
continuously  around  360  **  and  sector  coils 
from  30®  to  270®.  Tb  produce  smooth,  even 
layers  of  wire,  the  winder  is  adjusted  easily 
to  wind  any  wire  size  between  26  and  44 
AWG  and  to  obtain  the  proper  pitch.  Wind¬ 
ing  direction  can  be  changed  and  feeds  can 
be  adjusted  while  machine  is  in  operation. 


SMALL  TOROIDAL  COILS 
AT  HIGH  SPEEDS 
WITH  MINIMUM  WIRE 
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Joy  AXIVANE  Electronic  Cooling  Fans  are 
expressly  designed  to  meet  the  needs  of  this 
exacting  field  of  service.  They  are  built  in  a 
complete  range  to  suit  any  requirements,  such 
as:  spot  cooling  of  ventilated  units  where  local 
high-temperature  conditions  arise;  heat  re¬ 
moval  from  pressurized  or  hermetically-sealed 
units;  or  heat  removal  where  space  is  so  re¬ 
stricted  that  natural  ventilation  through  the 
unit  or  over  its  surface  is  insufficient.  Important 
operating  advantages  of  these  fans  are  their 
strength,  high  resistance  to  shock  and  vibra¬ 
tion,- and  efficiency  in  low  or  high-pressure 
service.  Aluminum  and  magnesium  construc¬ 
tion  keeps  weight  at  a  minimum. 

Available  in  sizes  from  2"  I.D.  up,  these  Joy 
Fans  are  built  to  meet  all  present  Air  Force 


and  Naval  electronic  specifications.  They  can 
be  furnished  with  totally  enclosed  or  explo* 
sion-prok>f  motors,  if  desired. 

In  general,  keep  these  facts  in  mind:  that 
design,  low  power  con- 
overall  efficiency  of  Joy 
provide  more  satisfactory 
cooling  for  electronic  equipment  in  either 
air-borne  or  surface  units.  •If  you  have  a 
problem  in  heat  dissipation  from  elearonic 
units,  let  us  place  at  your  disposal  JOY’s 
experience  as  the  world’s  largest  manufacturer 
of  vaneaxial-type  fans. 


W*0  I  4044 


Over  1 00  Years  of  Engineering  Leadership 


JOY  MANUFACTURING  COMPANY 

GENERAL  OFFICES:  HENRY  W.  OLIVER  BUILDING  •  PITTSBURGH  22,  PA. 

IN  CANADA  JOY  manufacturing  COMPANY  CANADA  LIMITED,  GALT,  ONTARIO 
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METAUK  RECTIFIER 
FACTS  FOR  ENGINEERS 

High  Temperature  Operation 

by  C.  E.  Hamann 


The  rapidly  expanding  use  of 
metallic  rectifiers  in  the  last  few 
years  has  brought  about  a  con¬ 
certed  effort  within  the  industry 
to  improve  their  quality  and  elec¬ 
trical  characteristics  through  tech¬ 
nological  developments. 

One  of  the  outstanding  accom¬ 
plishments  has  been  the  great  im¬ 
provement  in  temperature  char¬ 
acteristic  of  selenium  rectifiers. 
Not  only  is  it  possible  for  selenium 
cells  to  be  operated  at  higher  tem¬ 
peratures,  but  in  addition  their 
range  of  operating  temperatures 
has  been  increased.  Selenium  cells 
manufactured  only  a  few  years  ago 
utilized  a  low  melting-point  metal 
alloy  as  a  counter-electrode  ma¬ 
terial.  Recently,  methods  have 
been  developed  for  applying  alloys 
having  melting  points  from  50  to 
100  per  cent  higner  than  previous 
types.  Thus  higher  operating  tem¬ 
peratures  are  possible. 


STACKS  AM  AVAIIABLI  IN  TEXTOLITE*  TUBES  OR  HERMETICALLY  SEALED  CASINOS 


G.E.  Announces  A  New  Line  of 
Miniature  Selenium  Rectifiers 


LEAKAGE  CURRENT  VS  TEMPERATURE 
A-1943  LOW  TEMPERATURE  CELL 
B-1953  HIGH  TEMPERATURE  CELL 


General  Electric’s  new  miniature 
selenium  rectifiers  are  produced  by 
the  same  carefully  controlled  process, 
and  offer  the  same  outstanding 
characteristics  as  larger  G-E  selenium 
rectifiers. 

APPLICATIONS.  In  electronic  appli¬ 
cations,  G-E  miniature  selenium  rec¬ 
tifiers  may  be  used  in  blocking,  elec¬ 
tronic  computer,  magnetic  amplifier, 
communication,  and  signal  circuits. 
They  also  can  b«*  used  to  operate 
small  relays,  solenoids,  and  pre¬ 
cipitators. 

ADVANTAGES.  G-E  miniature  sele¬ 
nium  stacks  have  long  life,  good  regu¬ 
lation,  and  high  reverse  resistance. 
They  will  function  over  an  ambient 
temperature  range  from  minus  55  (’ 
through  100  C,  and  their  totally 
enclosed  construction  provides  ex¬ 
cellent  environmental  protection. 


Their  small  size  and  low  heat  rise 
permit  compact  mounting  close  to 
other  components. 

RATINGS.  At  an  ambient  temper¬ 
ature  of  35  (],  ratings  for  single  stacks 
range  from  0.5  ma  d-c  at  26  volts 
RMS,  to  25  ma  d-c  at  5200  volts 
RMS.  Higher  ratings  may  be  obtained 
by  combining  stacks.  Two  types  of 
totally  enclosed  casings  are  used: 
Textolite*  tuln'S  for  ordinary  operat¬ 
ing  conditions,  or  hermetically  sealed, 
metal-clad  casings  to  meet  govern¬ 
ment  specifications  for  severe  en¬ 
vironmental  conditions.  Stacks  can 
1m*  furnished  for  either  lead  or 
bracket  mounting. 

FOR  MORE  INFORMATION  consult 
vour  nearest  G-E  Apparatus  Sales 
Office,  or  write  Section  461-28,  Gen¬ 
eral  Electric  Co.,  Schenectady  5,  N.Y. 

Trml^-mmrk  of  Gomormt  (lo. 


DEGREES  C 

(Concurrently,  there  has  been 
considerable  improvement  in 
blocking  characteristics.  Thus, 
quality  selenium  rectifiers  now 
give  greater  stability  at  both  high 
and  low  extremes  of  temperature. 
These  facts  are  highly  important  in 
meeting  essential  requirements  for 
military  applications  and  com¬ 
mercial  uses. 

Only  continuing  research  and 
development  programs  make  pos¬ 
sible  the  improvements  in  the 
quality  of  metallic  rectifiers  neces¬ 
sary  to  meet  the  increasingly 
severe  requirements  of  their  ap¬ 
plications. 


Gancrol  Electric  Company 


ELECTRIC 
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Niivaf  Alloy  Makes  New  PENN  Gas  Oven 
Controls  Self  Compensating 


By  providing  a  self-compensating  flexible  diaphragm 
assembly  for  its  liquid  expansion  controls,  PENN 
Controls,  Inc.  compensates  for  ambient  heat 
and  eliminates  control  time-lag.  Result:  controls 
accurately  maintain  the  temperature  dialed. 

The  PENN  Self-compensated  Diaphragm  assembly 
utilizes  a  brass  retaining  cup  and  a  flexible  Nilvar 
diaphragm  to  form  a  hollow  chamber.  This  connects 
to  the  temperature  bulb  through  a  capillary  tube,  the 
entire  unit  being  filled  with  a  liquid  charge. 

Because  brass  expands  much  more  than  Nilvar, 
ambient  heat  simultaneously  increases  the  volume  of 
the  chamber,  when  it  increases  the  volume  of  the  liq¬ 


uid  charge.  This  self  compensation  reduces  the  effect 
of  ambient  heat  on  the  diaphragm  to  zero  and  permits 
the  diaphragm  to  respond  only  to  bulb  temperatures. 

PENN  specifies  Nilvar  for  this  application  because 
it  has  a  very  low  temperature  coefficient  of  expansion 
—  as  low  as  .00000 1/C*— lowest  of  any  alloy,  and 
comparable  to  that  of  quartz.  And  its  consistent  uni¬ 
formity  helps  maintain  the  high  accuracy  which 
PENN  production  standards  require. 

The  remarkable  dimensional  stability  of  Nilvar  may 
answer  your  engineering  problems  too.  Why  not 
talk  it  over  with  us.  We’ll  be  glad  to  make  recom¬ 
mendations  geared  to  your  specific  needs. 


T.  M.  U.  •.  I'M.  0«. 


Nilvar  It  prodacad  only  by 


Driver-Harris  Company 

HARRISON,  NEW  JERSEY 

KtANCHESi  Chicaao,  D«troH,  Cleveland.  Let  Ana«l««,  Son  Froncitco 
In  Cnnodo:  Thn  t.  GMENINO  WIRE  COMRANY.  lid..  Homillwi,  Ontario. 


MAKERS  OF  THE  MOST  COMPLETE  LINE  OF  ELECTRIC  HEATING,  RESISTANCE,  AND  ELECTRONIC  ALLOYS  IN  THE  WORLD 
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VOLTAGE 
REGULATED 
POWER  SUPPLY 


SPECIFICATIONS 


N\OOaS  AVMlABlt 
700 

cr.inATtO  POWER  ■ 


KEPCO  LABORATORIES 


FLUSHING  55,  NEW  YORK 


131-38  SANFORD  AVENUE 


Th«  K«pco  Medd  700  features  one  regulated 
voltage  supply  with  excellent  regulation,  low 
rippio  content  and  low  output  impedance. 


OUTPUT  VOLTAGi  DC:  0-350  volts  continuously  variable. 

OUTPUT  CURRENT  DC:  0-750  milliamperes  continuous 
duty. 


connecting  to  the  chassis.  All  terminals  are  also 
brought  out  at  the  back  of  the  chassis. 


Ammeter:  0-1  ampere.  A"  rectangular. 
Voltmeter:  0-500  volts,  4"  rectangular. 


REGULATION:  In  the  range  30-350  volts  the  output  volt¬ 
age  variation  is  less  than  V^%  for  both  line  fluctua¬ 
tions  from  105-125  volts  and  load  variation  from 
minimum  to  maximum  current. 


PHYSICAL  SPECIFICATIONS:  Cabinet  height  22%‘ 
width  21V',  depth  15%".  Rack  panel  height  21' 
width  19",  color  gray,  panel  engraved. 


RIPPLE  VOLTAGE:  Less  than  10  millivolts. 


CONTROLS:  Power  on-off  switch,  H.V.  on-off  switch,  H.V, 


FUSE  PROTECTION:  Input  and  output  fuses  on  front  panel. 
Time  delay  relay  is  included  to  protect  rectifier  tubes. 


POWER  REQUIREMENTS:  105-125  volts,  50-60  cycles. 


OUTPUT  TERMINATIONS:  DC  terminals  are  clearly 
marked  on  the  front  panel.  Either  positive  or  negative 
terminal  of  the  supply  may  be  grounded.  DC  termi¬ 
nals  are  isolated  from  the  chassis.  A  binding  post 
mounted  on  the  front  of  the  panel  is  available  for 


FOR  NEW  POWER  SUPPLY  CATALOG  -  WRITE  DEPT.  #1 
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Here  is  a  new  addition  to  the  Irvington  family  of  insulating  tapes  — 

Temdex  105  Plastic  Tape,  based  on  the  some  formula  that  has  made 
Temflex  105  Tubing  the  leader  where  service  calls  for  continuous 
operation  in  air  at  105*  C.  —  or  in  oil  at  90*  C 

Temflex  105  Tape  is  strong  and  flexible  —  possesses  exceptional  ^ 
elongation.  It  can  be  easily  band  wound  over  bus  bars,  coils,  cables 
—  even  over  very  irregular  surfaces  —  or  can  be  used  in  taping  heads. 
Temflex  105  Tape  frequently  offers  substantial  savings  as  compared 
with  varnished  cambric.  Easily  baked  to  a  homogeneous  mass,  it  also 
offers  cost  economies  over  pressure-eensitive  tapes. 

Made  in  thicknesses  of  .007",  .010"  and  .012" ;  widths  from  V^"  to  34". 
Dielectric  strength  as  high  as  1200  vpm  even  at  100*^  C.  Tensile 
strengths  up  to  3100  psi — elongation  165%  to  240%. 

You  probably  know  Temflex  105  rubinf — youTl  certainly  want  to  learn 
about  Temflex  105  Tape.  Mail  the  coupon  for  technical  data  aheet. 

r  ^  ^  # 

Sancf  this  eomvtilsnt  coupon  now 


Irrington  Varnish  k  InsnUlor  Conpany  EL  5/5} 

11  Argyls  Ysrrscc,  Irvington  11,  New  Jerser 

Cendement 

Please  send  me  technicsl  data  sheet  on  year  new 
Temflex  IDS  Tape. 


Irvington 


VARNISH  A  INSULATOR  COMRANY 

11  Argyle  Terrace,  Irvington  11,  New  Jersey 
Plants:  Irvington,  N.  J.;  Monrovia,  Calif.;  Hamilton,  Ontario,  Canada 
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Vacuum -melting  removes  gases  and  inclusions  from 
metals.  Tube  elements  made  with  vacuum-cast  metals  have 
a  minimum  of  dissolved  and  trapped  gases  to  spoil  tube 
pressures. 

Right  now  vacuum-cast  metals  are  being  evaluated  to 
reduce  pump- down  time  and  to  provide  longer  life  for 
tubes  like  the  thyratron  pictured  above. 

Such  improved  properties  are  typical  of  vacuum -melted 
metals.  Their  better  physical,  chemical  and  electrical  charac¬ 
teristics  indicate  that  they  can  solve  problems  formerly  con¬ 
sidered  difficult  or  impossible. 

Commercial  quantities  of  ferrous  and  non-ferrous  metals 
and  alloys  are  now  being  vacuum -cast  at  pressures  as  low 
as  one  millionth  .part  of  atmospheric  by  Vacuum  Metals 
Corporation.  Available  in  either  billet  or  fabricated  forms. 
Write  for  more  information. 


VACUUH-WtlTtD 

AVAIH^BU  at  VMC: 

FERROVAC*  1020  (Iron) 

FERROVAC*E(lron) 

CUPROVAC®E(Copp«r) 

NIVAO  P  (Nickel) 
SEALVAC^A 

Other  metals  or  alloys 
....—..m-cast  to  customer 


jl^VACUUM  METALS  CORPORATION 

Subsidiary  of  National  Research  Corporation 
70  MEMORIAL  DRIVE.  CAMtRIDGE  42.  MASSACHUSEHS 
Woat  Mor*  iMferaMtMa?  Um  pest  card  oa  lost  pop*. 


HIGH  PURITY  METALS 
HIGH  VACUUM  CASTING 
SPECIAL  ALLOYS 
GP  (Got  Fr*«l  METALS 
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Vacuum  Fusion  Gas  Analyzer 


with  complete  installation  and  instruction 


A  packaged  unit  to  determine  the  content  of 
oxygen,  nitrogen  and  hydrogen  in  metals 


A  wide  variety  of  metals  and  alloys,  including  titanium,  can  be  analyzed  to 
determine  the  amount  of  oxygen,  nitrogen  and  hydrogen  contained  either  as 
combined  or  dissolved  gas,  in  the  range  from  one  per  cent  to  approximately 
10-^  per  cent  by  weight. 

Total  gas  contents  of  titanium  are  reported  within  approximately  the  same 
range  for  oxygen  and  hydrogen  as  for  other  metals. 

The  apparatus  incorporates  the  best  features  and  techniques  reported  in  the 
literature  or  known  to  our  laboratory  and  has  been  employed  for  some  time  in 
connection  with  out  own  meullurgical  research  activities. 

Operating  procedure  is  relatively  simple  and  can  be  readily  mastered.  Instal¬ 
lation,  final  testing  and  instruction  of  your  operator  is  performed  by  one  of  our 
,  trained  analysts. 

•  Write  for  details  of  Type  09-1240  Vacuum  Fusion  Gas  Analysis  Apparatus. 


ANALYTICAL  SERVICE 

Write  for  informa¬ 
tion  about  NRC  Gas 
Analysis  Service  if 
your  requirements 
do  not  justify  the 
purchase  of  an  in¬ 
strument. 


INDUITDIAI.  *f$t*IICM  •  mOCItt  DtVIUOratNT 
NI«N  VACUUM  CNSINimiHC  AND  SQUirMINT 


■  tTAlLURCT  •  DIHTOMATION  •  DISTILLATION 
COATINS  •  APPLItD  PNTSICS 


National  Research  Corporation 

IQUirMINT  DIVISION 


Seventy  Memorial  Drive,  Cambridge,  Massachusetts 
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ROTARY  HIGH  VACUUM  PUMP  USERS: 


Efld  Your 

Water  Vapor  Troubles 


NRC  Rotmrj  C*s  BalUit  Pump  — 

MoJtl  NRC  lOOM  —  a  2-Jtagt pump  unit 


New -NRC  High  Vacuum 
Rotary  Gas  Ballast  Pumps 


•  Maintains  fast  pnmp  down  time 

•  EMnates  oil  reclaming  units 

•  Provides  greater  capacity  under  1  mm  Hg 

•  Requires  up  to  80%  less  oil  charge 

•  Capacities  from  VA  cfm  to  400  cfm 

•  Pressures  down  to  10^  mm  Hg 


This  is  important  news  for  every  user  of 
rotary  vacuum  pumps.  At  last,  an  "anti¬ 
water-vapor"  pump  that  does  not  blank  off 
at  inaeasing  pressures  because  it  is  trying  to 
pump  condensable  vapors. 

Water  vapor  is  no  problem  to  the  new 
National  Research  Roury  Gas  Ballast  Pump. 
It  operates  on  a  principle  that  prevents  the 
water  vapor  from  condensing  and  contami- , 
nating  the  pump  oil. 

The  pump  is  available  in  capacities  from 
1%  cfm  to  400  cfm;  pressures  down  to  10*^ 


mm  Hg;  a  full  line  of  vane,  piston-type  and 
2-stage  pumps. 

Send  in  the  coupon  today  for  your  copy  of 
the  new  bulletin  that  gives  a  full  explanation 
of  the  Gas  Ballast  principle  and  complete  en¬ 
gineering  data  on  the  construaion  and  opera¬ 
tion  of  the  NRC  Rotary  Gas  Ballast  Pumps. 


Have  your  j  I 
Salesman  call  L_J 


National  Research  Corporation 

EQUIPMENT  DIVISION,  70  Memurial  Drive,  Cambridge,  Man. 

Send  me  more  faas  about  the  |  I 
NRC  Rotary  Gas  Ballast  Pump  I _ I 

Name _ 

Title _ 

Company _ 

Address 
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made  from  SILECTRON  strip 

(grain^oriented  silicon  steel) 


The  use  of  "E”  cores,  wound  from  grain-oriented  silicon  steel,  results  in 
weight  and  size  reduction  as  well  as  higher  efficiency  and  possible  cost 
savings.  *'E”  cores  can  be  supplied  in  a  variety  of  window  sizes  and  core 
areas  from  1,  2,  4  or  12-mil  Silectron  strip,  for  high  or  low  frequency 
3*phase  applications,  e  All  Arnold  cores  are  made  by  precision  methods, 
and  carefully  tested  under  closely  controlled  conditions  to  assure  highest 
quality  and  reliability.  R^e’//  welcome  your  inquiries. 


C-C«res  t*  oftt  aay  ra^draniit 

For  your  single-phase  applications, 
Arnold  "C”-Cores  are  available  in 
any  shape  and  quantinr,  and  in  any 
size  from  fractions  of  an  ounce  to 
hundreds  of  pounds  .  .  .  wound 
from  Silectron  strip  in  a  wide 
range  of  ultra-thin  and  heavier 
gauges.  (Sizes  up  to  10  lbs.  in 
12-mll  atrip;  to  any  weight  in 
thinner  gauges.) 


The  ARN(HD  FnGINEERING  rCMPANY 

SUiSiPUlY  OF  AttfOMFNY  LUOlUM  S1M4  COtfOKATION 

Omora!  Office  &  Plant:  Mevengo,  Illinois 

ffsilia  SIRS  wncE 

New  Yffii;  Enrir*  Stqft  1^  [m  Aiiclti-  3459  WMrin  WfL 


Want  mort  information?  Use  post  card  on  last  paga. 
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duMont 


Another  Du  Mont 
first”  that  provides 
sharper  pictures  over  the 
entire  screen  area,  is  now  incor« 
porated  in  current  electrostatic-focus 
Teletron  produaion. 

A  better  picture  —  the  prime  requisite  that 
sells  a  TV  receiver  —  is  the  outstanding  gain  with 
this  latest  Du  Mont  refinement.  And  in  addition  to 
superior  picture  quality,  the  economies  inherent 
in  the  electrostatic  design  are  retained.  Indeed,  here  is  your 
answer  to  the  ever-present  problem  of  achieving  the 
best  possible  pkture  at  the  lowest  possible  cost. 


C.itli0(|p  r.iy  Tiihe  Division  ALLEN  B  DU  MONT  LABORATORIES  INC  CLlETON  N 


niy  ( 


Labi  _ _ 

...They  Count  on  this  Counter 
to  tell  exactly 


Wont  Mort  iMf eniHitiM?  Um  pMt  card  oa  lost  page. 


Aerial  navigators  and  bombardiers 
rely  on  the  figures  that  keep  turn¬ 
ing  up  on  this  Veeder-Root  Counter, 
specially  designed  for  the  Armed 
Forces.  And  if  you  need  to  know 
exactly  where  you  are,  with  any 
product  or  mechanism  that’s 
vital  to  Defense,  then  you  can 


count  on  Veeder-Root  to  help  you, 
to  the  utmost  limits  of  ability  .  .  . 
and  of  available  capacity.  Write: 

VEEDERrROOT  INCORPORATED 

“Tha  Noma  That  CovaU*’ 

HARTFORD  2,  CONN. 

Chicago  6,  IlL  •  New  York  19  •  Greenville,  S.  C. 
Montreal  2,  Canada  •  Dundee,  Scotland 

Offic«$  and  agents  in  principal  cities 


Can  Count  on 


V^EPER-ROOT 
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FERROXCUBE  ...-fu4t  itcfevu&i/ 

Nickel-fr««  Ferroxcub*  3  and  3C  coras  or*  made  to  moot  your  spocifiod  tchodules. 
tho  modern,  superior  ferritos  now  porform-  For  higher-frequency  applications, 
ing  with  outstanding  success  in  television  where  minimum  eddy-current  losses  are 
and  military  electronics.  Both  materials  more  important  than  maximum  permea- 
have  higher  permeabilities  than  the  nickel-  bility,  the  Ferroxcube  4  series  of  nickel- 
zinc  ferrites  that  are  sometimes  supplied  zinc  ferrites  are  recommended.  Their  uses 
for  these  applications.  include  l-F  Transformers,  R-F  Tuning  Coils, 

For  the  higher-temperature  applications,  Antenna  Cores,  etc. 

Ferroxcube  3C  cores  are  recommended.  The  broad  experience  of  Ferroxcube 
Where  maximum  initial  permeability  is  the  Corporation  Engineers  —  an  accumulated 
prime  requirement,  Ferroxcube  3  is  gener-  knowledge  of  manufacture  and  applica- 
ally  indicated.  tion  over  a  16-year  period  —  is  the  “refer- 


In  any  case,  you  can  specify  either  of  once  library”  which  is  available  to  assist 
these  excellent  manganese-zinc  ferritos  you.  Write  for  technical  data  applicable  to 
with  full  assurance  that  deUverios  will  bo  your  dosigii  problems,  ir  it  -k  -k 


THE  MODE^RN^CORE  MATERIAL 


FERROXCUBE  CORPORATION  OF  AMERICA 

•  A  Joint  Affiliate  of  Sprague  Electric  Co,  and  Philips  Industries,  Managed  by  Sprague  • 

SAUGERTIES,  NEW  YORK 

Wtiit  m«r*  inforiiMtiMt  Um  post  card  oa  la«l  paga. 
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COPPER 


HARDENABLE  STEEL 


1: 


■: 


For  High  Conductive  Electrical  Spring  Parts  at  low  Cost 


Htrc’s  a  new  General  Plate  Composite  Metal  —  CON- 
FLEX  ctpptr  cUd  m  bmnitnmbU  medium  emrbtm  sfee/  — 
that  can  soWe  many  of  your  elearical  spring  problems. 

Comparable  to  beryllium  copper  in  many  respects,  its 
primary  adrantage  is  /Isseer  cost.  In  addition,  CONFLEX 
etppcr-cUd  bordcmsbU  steel  has  greater  stiffness  than 
ha^enable  copper  alloys. 

General  Plate  single  or  double  copper-clad  hardenable 
steel  offers  high  electrical  and  tMrmal  conduedeity. 
Thickness  ratios  can  be  produced  to  give  higher  electri¬ 
cal  conduairity  than  hardenable  copper  alloys  when  the 
same  overall  thickness  of  materials  are  compared. 

CONFLEX  copper-clad  hardenable  steel  can  be  used 
advantageously  for  such  applications  as  fuse  clips,  flat 
springs  and  electrical  connectors.  In  other  applications, 
such  as  pen  and  pencil  clips,  the  layer  of  copper  provides 
an  excellent  surface  for  an  electro-plated  floish. 


General  Plate  products  include  ... .  precious  metals 
clad  to  base  meuls,  base  metals  clad  to  base  metals, 
silver  solders,  composite  contacts,  buttons  and  rivets, 
Truflex9  thermostat  metals,  Alcuplate®,  platinum  fab¬ 
rication  and  refining,  #720  manganese  age-hardenable 
alloy.  Write  for  complete  information  and  Catalog 
PR700  today. 

You  can  profit  by  using 
Gonortd  Pkao  ComposHo  MoftJsl 

METALS  A  CONTROLS  CORPORATION 
GENERAL  PLATE  DIVISION 

SS  POinr  STtMT,  Amuoto,  MAUACHUSim 
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Weal  aMrs  iafonaatiaa?  Uta  asst  cari  aa  lest  paga. 
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Bomac  Silicon  Diodes  ore  manu¬ 
factured  to  exceptionally  high  stan¬ 
dards  to  assure  electrical  uniformity 
and  mechanical  stability.  New  de¬ 
sign  considerations  and  improved 
manufacturing  techniques  have  re¬ 
sulted  in  X  and  S  band  crystals  of 
increased  burnout  resistance  and 
higher  humidity  resistance. 


•  Top  Performance 

•  Uniformity 

•  Stability 


Bemoc  producM  a  complete 
line  of  gat  twHehing  tubes,  TR, 
ATR,  Rre-TR  and  Attenuator 
Tubes,  Piesturixing  Windows, 
Hydrogen  Thyratrons,  A  Crystals. 


Wo  invite  your  inquMet  regarding 
B4GINEERING 
DEVELOPMmr 
PRODUCTION 

Write  Dept.  E-2 


1N21B 

1N21C 

1N23B 

1N23BM 


rsiQumcY 

3,000  me 
3,000  me 
10,000  me 


CONVIRSION  LOSS 

63  db.  max. 
53  db.  mew. 
63  db.  max. 


NOISI  RAnO 

2.0  max. 
1.5  max. 
2J  max. 


Matched  oair  of  1N23B  diodes  for  balanced  mixer  use. 


2.0  ergs 
2.0  ergs 
1.0  ergs 


/IK  LABORATORIES,  INC. 

m  BEVERLY,  MASSACHUSETTS 
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Pltu  •  complete  liee  of  fete  clips, 
blocks  ami  fuse  holders 


the  complete  line  for 
Television  •  Radio  *•  Radar 
Instruments  •  Controls 
and  Avionics 


hatever  your  protection  requirements, 
you’ll  find  the  right  fuse  faster  when  you  look 
first  to  BUSS.  All  types  and  sizes,  from  1/500 
ampere  up,  are  included  in  the  complete  BUSS 
line.  This  can  simplify  your  purchasing  and 
stock  handling. 

To  assure  protection  to  both  the  product 
and  your  good  name,  every  BUSS  fuse  is  test* 
ed  on  a  sensitive,  electronic  device  for  correct 
construction,  calibration  and  physical  dimen* 
sions. 


TO  HELP  YOU  GET  STARTED  THE 
RIGHT  WAY 

BUSS  Fuse  Engineers  will  ^adly  assist  you 
in  selecting  the  fuse  to  suit  your  needs  best . . . 
a  fuse  that  if  possible  will  be  available  in  local 
wholesalers  stocks. 

BUSSMANN  Mfg.  OO.,  DtvWaaafMcOnw  Elacttte  Co. 
Univmity  at  jeffimon,  St.  Louis  7.  Missouri 


BUSSMANN  Mfi.  Co.  miwaon  of  McOnw  Elsartc  Co.) 
UnlvwikT  M  JofCcnon,  Si.  L^$  7,  Mo. 


BUSS  naall  dliMiulon  fuwt  >im1  fuM  I 


C<%  a  Zmm. 
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CIVILIAN  LINE 

f  X  cvptionalt  Y  qood  d<,-livery  cycle  on 
civilian  orders  due  to  trr-mendous 
mass  production  facilities. 


COMPLETE 


\ 


■I 


UNPRtClDfNTff) 

PERfORMANCE  CHAR ACTEPI^rKS 


> 


0 

CHICAGO  TELEPHONE  SUPPLY 

(  *  i/m  Ml/il  H 


In  every  type  of  two-way  radio  communications  literally  millions  of 
Midland  crystals  are  proving  that  Midland’s  combination  of 
scientific  skill  and  finest  production  facilities  pays  out  in  better 
crystal  performance. 


How  did  Midland  become  the  world's  largest  producer  of  radio  frequency 
control  units?  Through  the  merit  of  a  consistently  better  product. 

This  is  the  result  of  Midland  quality  control— exacting  inspection  and 
test  procedures,  including  precise  angular  control  by  X-ray - 
through  every  step  of  processing.  It  starts  with  selection  of  only  the 
finest  raw  quartz;  proceeds  through  slicing,  lapping,  etching,  and 
final  sealing. 


That's  why  your  Midland  crystal  is  invariably  a  masterpiece  of 
stability,  acccuracy,  high  output,  and  long  life— a  crystal  you  can 
depend  on  under  roughest  conditions. 
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WRITE  FOR  FULL  INFORMATION 


•  Combinotfon  twisMock  and  double-T  rtctplodt,  or,  ootpot  torminds  to  oKminato 
contact  roshtanco. 

•  Throo-function  output  switch  for 

1  Normal  rogulator  functioning. 

2  Oporotion  with  intogral  somi>fixod  rosistanco  in  ploco  of  potontiomottr. 

3  Diroct  lood  connoction  with  tho  control  diodo  for  rogulation  of  voltagos  othor  thon  115  volts. 

•  Only  KNJR  vacuum  tuhos  and  NO  rolays  aro  usod. 

•  AH  tuho  filamont  voltagos  oro  rogulotod  for  long  dopondoMo  lifo. 


"Tens  of  thousands  of  component  parts 
.  .  .  thousands  of  suppliers  all  over  the 
country  ...  a  daily  'hot  sheet’  of  critical 
items  needed  within  24  hours  or  less 
.  .  .  that’s  just  a  glimpse  of  our  traffic 
piaure  at  Motorola ! 

"Yet  our  produaion  lines  never  stop 
for  lack  of  available  parts  —  because  our 
produaion  program  never  goes  'off  the 
air.’  We  use  Air  Express!  With  our 
tremendous,  and  steadily  growing  over* 
all  shipping  volume,  there  is  daily  need 
for  this  top-speed,  reliable  service. 

"Many  times  a  day,  we  specify  Air 
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Express  —  and  exacting  production 
schedules  are  met.  Show  mt^els,  adver¬ 
tising  matter,  itinerant  displays  and 
penalty  contraa  shipments  are  always 
subjea  to  deadlines— and  Air  Express 
gets  them  there  on  time. 

"Shipping  costs  are  secondary  on 
such  shipments.  Yet  we  find  that  Air 
Express  costs  compare  favorably  with 
other  air  services.  In  many  weights  and 
distances,  its  rates  are  lowest  of  all! 

"Day  in,  day  out.  Air  Express  is  an 
integral  and  important  cog  in  Motorola’s 
overall  operation.’’ 

W«»t  Mart  infortMtiwi?  Um  pmI  card  ••  lott  pog*. 


Whenever  you  ship  by  air,  it  pays  to 
say— Air  Express!  Division  of  Railway 
Express  Agency. 


OKTS  THKRK  FIR9T 

via  U.  S,  Stheduled  Airliner 
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—WITH  LONG  LEAKAGE  PATHS/ 
TO  COUNTERACT  HIGH  MOISTURE 
AND  CORROSION  TROUBLES 


E-I  Terminals  of  this  type  provide  maximum  protection  aKain!«t  teakage  due 
to  moisture  or  surface  films.  The  glass  bead  is  specially  to  increase  the 

leakage  path  yet  the  terminal  requires  no  larger  mounting  ^ea.  Double  pro¬ 
tection  is  afforded  by  a  silicone  treating  of  the  tci  ntiMk  Etuggf^d  construction, 
plus  carefully  annealed  glass  per f>|itr  rough  handling  a^s^-mbly  thereby 

reducing  rejects  of  assembled  cotnonenls.  All  E-I  Jnminais  are  hot-tinned 


—FOR  EVERY  GROUPED 

termination  requirement  including 

PLUG-IN  TYPES 

E-I  Rigid  Headers  feature  an  entirely  new  method  of  hermetic  sealing  developed 
by  Electrical  Industries.  This  method  of  construction  which  includes  solid  metal 
blanks  in  place  of  the  usual  thin  metal  stamping,  yields  a  header  that  is  far  more 
rugged  than  any  other  type  yet  produced.  The  result  is  effective,  permanent 
sealing  under  the  most  extraordinary  conditions  of  shock  and  vibration. 


BRIDGEPORT  WAREHOUSE  SERVICE 


The  Bridgeport  warehouses  are  designed  to  supply 
from  stock  limited  quantities  of  sheet,  rod,  wire  or 
tubing.  It  is  the  policy  of  the  company  to  maintain 
adequate  warehouse  stocks  at  all  times  so  that 
small  orders  can  be  filled  without  delay. 

The  fabricator  is  in  a  position  to  obtain  promptly 
metal  to  fill  orders  for  experimental  work  or  to  start 
production  runs,  while  waiting  for  mill  shipments. 

Bridgeport  warehouses  make  every  effort  to 
carry  the  variety  of  alloys,  sizes  and  gages  which 
fulfill  the  requirements  of  the  locality  they  serve. 


To  take  care  of  the  maximum  range  of  widths  of 
strip  metal,  slitting  service  is  available — not  only 
to  serve  warehouse  stocks,  but  also  to  make  cus¬ 
tomers*  stocks  of  non-ferrous  strip  metal  more 
flexible. 

Bridgeport’s  Warehouse  Stocklist  carries  weight 
tables  and  a  technical  digest  giving  the  properties 
of  the  most  popular  copper-base  alloys.  If  you  do 
not  have  a  copy,  ask  your  nearest  Bridgeport  office. 

Mills  in  Bridgeport,  Conn,  and  Indianapolis,  Ind. 

In  Canada:  Noranda  Copper  and  Brass  Limited,  Montreal 


BRIDGEPORT  BRASS  COMPANY 

30  GRAND  STRffT,  BRIDGEPORT  2,  CONNECTICUT 


no 


Wont  mofc  infofmotion?  Use  post  cord  on  lost  page. 
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Polarad 


SSS8St»» 


411  Baud,  DIraet  Baadtuq 


m  Tuning  dial  frequency  ac¬ 
curacy  1  percent. 

•  No  Klystron  modes  to  set. 

•  Broadband  attenuators 
supplied  from  1  to  12  KMC. 

•  Frequency  marker  for 
measuring  dilferenccs  0-25 
MC. 

•  Only  four  tuning  units  re¬ 
quired  to  cover  entire 
rang:e. 

e  Microwave  components  use 
latest  design  non-contact¬ 
ing  shorts  for  long  me¬ 
chanical  life. 

e  Maximum  frequency  cover¬ 
age  per  dollar  invested. 

•  5  inch  CRT  display. 


fO  MC  to  21,000  MC 

The  Model  LSA  is  the  result 
of  years  of  research  and  de¬ 
velopment.  It  provides  a  sim¬ 
ple  and  direct  means  of  rapid 
and  accurate  measurement 
and  spectral  display  of  an  rf 
signal. 

Outstanding  Features: 

•  Continuous  tuning. 

•  One  tuning  control. 

•  Resolution  is  5KC  when 
dispersion  is  5MC  per  inch 
per  sec. 

•  250  KC  to  25  MC  display 
at  all  frequencies. 


Model  LSA 


The  instrument  consists  of 
the  following  units; 

Model  LTU-1  RF  Tuning 
Unit— 10  to  1000  MC. 
Model  LTU-2  RF  Tuning 
Unit— 940  to  4500  MC. 
Model  LTU-3  RF  Tuning 
Unit— 4460  to  16,520  MC. 


Model  LTU-4  RF  Tuning 
Unit— 15,000  to  21,000  MC. 
Model  LDU-1  Spectrum 
Display  Unit. 

Model  LPU-1  Power  Unit 
Model  LKU-1  Klystron 
Power  Unit. 


mission  loss  measurements, 
standing  wave  determina¬ 
tion,  etc.  Unidial  Control 
for  accuracy  and  ease  of 
operation.  Direct  reading 
(no  mode  charts  to  con¬ 
sult).  Frequency  determi¬ 
nation  accurate  to  1% 
through  use  of  present  cal¬ 
ibration  and  temperature 
compensated  klystrons. 

Five  Microwave  Signal 
Sources  are  available  to 
cover  the  frequency  range 
from  634  MC  to  10,750 
MC.  Units  ruggedly  con¬ 
structed,  mounted  on  alu¬ 
minum  castings  to  insure 
mechanical  stability.  Kly¬ 
stron  reflector  voltage 
automatically  tracked  with 
tuning  of  the  klystron  cav¬ 
ity  to  provide  unidial  con¬ 
trol.  Signal  sources  suppl¬ 
ied  complete  with  klystron, 


Designed  for  use  as  an  oscilloscope  deflection  ampli¬ 
fier  for  the  measurement  and  viewing  of  pulses  of 
short  duration  and  rise  time.  Excellent  for  TV,  both 
black  and  white  and  color  applications. 

Features: 

•  Flat  frequency 
from  cps  to 


Models  SSR,  SSL,  SSS,  SSM,  SSX 
634  MC  to  10,750  MC 

For  use  as  a  reliable  source 
of  microwave  energy  in  trans- 


o  Uniform  time  delay  of  .02 
microseconds. 

0  Gain  of  50  db. 

o  Frequency  compensated 
high  impedance  attenuator 
calibrated  in  10  db  steps 
from  0-50. 

0  Fine  attenuator  covers  a 
10  db  range. 

0  Phase  linear  with  fre¬ 
quency  over  entire  band. 


Model  MSG-4 
7.000  me  —  10.750  me 

Polarad’s  Microwave  Signal 
Generator,  Model  MSG-4,  is  an 
ideal  source  of  an  accurately 
known  signal  voltage,  precisely 
modulated.  Sensitivity,  frequency 
and  performance  of  radio  and 
radar  equipments  in  the  fre¬ 
quency  range  from  7  to  10.75 
kmc  can  be  readily  measured  on 
this  continuously  variable,  direct 
reading  signal  generator. 


Features: 

•  Continuous  tuning 

•  One  tuning  control 

•  Tuning  dial  accuracy  — 
1 7c 

•  No  Klystron  modes  to  set 

•  Accurate  stable  power 
measurement 


Non-contacting  shorts 
guarantee  long  life 
Modulation  —  Internal 
Pulse,  FM  and  external 
Sync  output  —  delayed 
and  undelayed. 


ir#a  U.  S  Pai  Off 


no  matter 

there's  a  BENDIX  RADIO 


W.  H.  Switi«r 
30lt  e.  Hortoon  Av«. 
Spvkont  31,  Watli. 


Raymond  H.  OrioM 
5M  tryton  Avonwo 
Rolo  Alto,  California 


Stophon  J.  Holland 
U34  Oloncoo  Cirdo 
Wavwatoto  13,  Wi»«. 


Riorco  Bingaman 
IM  Watt  Randolph  Stroot 
Chicago  I,  III. 


Waylond  H.  Hoyt 
«4S3  W.  t3nd  St. 
lot  Angolot  4S,  California 


D.  1.  KottoHiulh 
lOSOO  MagnoKa  Blvd. 
North  Hollywood,  California 


William  N.  Harmon 
2605  Milwoukto 
Otnvor,  Colorado 


Marvin  R.  Hoffarth 
7434  Oonorol  Shorman  lano 
St.  louit  23,  Mittouri 


R.  1.  Doniol 

Wost  Cootl  Solo*  Monagtr 


You’re  looking  at  capable,  experienced  cngineera  in  two-way 
radio.  All  oet  to  oerve  you  no  matter  where  you  operate  ...  or  what 
your  problem  ia. 

Complete  railroad  communication  ayatema  . . .  taxi  fleet  inatal- 
lationa . . .  Are  and  police  departmenta  . . .  conatruction  projects . . . 
2*way  induatriol  applicationa,  etc.  You  name  it. 

Eiach  one  of  these  field  men  ia  backed  by  the  4600  other  Bendix 
engineera,  who  have  made  Bendix  the  “Name  Milliona  Trust.” 

In  addition  to  offering  the  latest  type  of  Mobile  equipment  .  . . 
these  engineers  give  all  technical  help  in  obtaining  your  license  and 
complete  system  engineering.  Call  or  write  today. 

BINDIX*  RADIO 

Depf.  BB  BALTIMORI  4,  MARTLAND 
A  WvWss  of  UHDIX  AVIATION  CORRORATION 
■■port  Isisii  Bsndls  lirtsmslieiial  Wvltlsii,  71  TIMi  Ave.,  New  Tsrli  II,  N.  Y 


C.  Crsstmaa 
140S  Argsntia  Drive 
Apt.  • 

Dalles  B,  Taxes 
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Wssl  aisrs  IsIsnastlssI  Use  past  card  as  lest  sags. 
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where  you  le 

COMMUNICATIONS  ENGINEER  near  you 


l.  i.  Straw,  Monogar 
G*n*ral  Mobil*  SoIm 


W.  W.  Prica,  Monagar 
Mobila  Salat 


THE  MOST  TRUSTED  NAME  IN 


Harman  M.  Oillmon 
0172  Parkway  Driv* 
Baltimor*  12,  Md. 


T.  S.  ladar.  III 
Bandix  Radio 
Baltimor*  4,  Maryland 


14S4  Madison  PI. 
Pompton  Udi**, 
Now  Jorsoy 


Jock  R.  Ston 
Clone**,  Moryloiid 


Wosloy  F.  Wodtlal 
1147  Yorktown  Rd.-Apt.  I 
Cincinnati  37,  Ohio 


Gorald  Khtgorman 
931  $.  W.  7tli  St. 
Miami,  Florida 


Hollywood,  Florida 


A 

ohn  R.  Marphy  1 

1  Lawn  Avonit*  1 

ddlotown.  Conn.  M 

K 

1  \ 

l4» 

ELECTRONICS  -  May,  1953 


Wont  oior*  laformatloat  Uaa  past  cofd  a*  lost  p*g*. 


113 


Ger^eral  Offices:  1521  E.  Grand  Ave.^  El  Segundo,  Calif.  •  , Phone:  OR-egon  8-3778 

Chicago  Branch  Office:  205  Weit  Wocker  Drive  •  Phone:  Franklin  2-3889 
New  York  Branch  Office:  12  West  32nd  Street,  N.  Y.  1  •  Phone:  Chickering  4-0016 


Wont  mert  inforiMtiM?  Utt  pest  card  oa  last  page. 
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This  Armco  laboratory  technician  is  measuring  the  per¬ 
formance  of  4-mil  thick  Armco  Electrical  Steel  under  a 
new  test  condition.  To  find  out  what  this  steel  will  do  in 
actual  service,  the  test  sample  used  is  a  typical  magnetic 
amplifier  core.  Moreover  this  core  is  heated  to  105  degrees 
C  and  held  at  this  temperature  to  approximate  one  of  the 
extremes  of  working  conditions. 

It’s  Every-Day  Work 

This  advanced  testing  is  characteristic  of  Armco’s  mag¬ 
netic  research.  It  results  in  data  that  tells  the  electronics 
engineer  what  these  thin  magnetic  materials  can  do. 

Tke  Tkia  Electrical  Steels 

Armco  Thin  Electrical  Steels  are  silicon-iron  alloys,  made 
in  thicknesses  of  7,  5,  4,  2  and  1  mil.  The  7,  5  and  4-mil 
materials  are  used  for  frequencies  of  400  to  2000  cycles, 
in  television  cores  and  many  other  electronic  devices. 


The  4,  2  and  1-mil  thicknesses  are  used  for  applications 
of  400  cycles  and  higher,  such  as  power  transformers, 
magnetic  amplifiers,  pulse  transformers,  high-repetidon 
rate  charging  reactors,  and  related  equipment  requiring 
a  high  rate  of  change  in  flux  with  respect  to  time.  In 
magnetic-amplifiers  these  thicknesses  are  used  in  the  input 
stage,  the  thinner  steels  being  used  for  higher  frequencies 
and  smaller  time-consunts. 

Write  for  Booklet 

For  general  test  data  on  these  magnetic  materials,  write 
for  the  booklet,  "Armco  Thin  Electrical  Steels.” 


ARMCO  STEEL  CORPORATION  ^ 

2  59  3  CURTIS  STREET,  MIDDLETOWN,  OHIO 
EXeORTt  THE  ARMCO  INTERNATIONAL  CORPORATION 
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Its 


4- POLE  TYPE  PB  RELAY 

TYPE  PB-9  TYPE  PB-12 


Want  Mort  iaforiMtiM?  Um  post  cord  m  taft  pogt. 
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Developed  primarily  for  the  aircraft  industry*, 
where  size  and  weight  must  be  kept  to  a  minimum, 
this  compact  power  relay  is  suitable  for  hundreds 
of  industrial  applications.  Available  in  two, 
three  and  four  pole,  double  throw  contact  ar> 


rangements,  for  A.C.  and  D.C.,  the  Allied  Type 
PB  withstands  50G  shock  and  IOC  vibration  (up 
to  55  cps)  without  any  false  operation  of  the 
contacts,  due  to  the  semi>balanced  armature  and 
extremely  compact  design. 


*Tli«  AM*d  Typ«  M  Raloy  Ims  foNowIns  AN  approvolst  AN  3306;  AN  3307;  AN  3303;  AN  3310;  AN  3313 


Here  ore  the  Facts  and  Figures 

Contact  Ratings:  10  amporot  non-inductivo  29  V.D.C.  or 
115  V.  rmt  60  or  400  cyclos.  Nominal  Coil  Sowar:  2.5 
watts  for  D.C.  oporation,  6.0  Volt* Amporot  for  A.C.,  60 
cydo  oporation.*  Maximum  Coil  Sowar:  Input  at  25*C 
for  85*C  Tomporoturo  Riso:  5.5  watts  for  D.C  oporation 
and  10.0  Volt-Amporos  for  A.C.  oporation.  Ambiont 
Tomporoturo  Rango:  — 55*C  to  +71.5*0.* 


o  Tho  Alliod  Typo  SO  roloy,  similar  to  tho  Alliod 
Typo  PS  oxcopt  for  tmollor  contacts,  has  a  contact 
rating  of  3  amporos.  Nominal  coil  data  for  D.C. 
oporation  is  1.5  watts  and  3.6  volt-omporos  for  A.C., 
60  cps.  *lnput  power  for  2  and  3  pole  types  may  be  re¬ 
duced  if  sensitivity  or  temperature  rise  are  factors.  Special 
coils  are  available  for  higher  ambient  temperatures. 


Contact  your  Allied  Control  Representative  or  write  us  for  full  d^ails. 


AVAILABLE  HERMETICALLY  SE 


OIMINSIOMS  ANO  WIIONTS  tOB  O-OOll  BItATS 


TYBI  PB 
AN  PLUG 


TYPB  PB 

SCREW  TYPE 


TYPE  PD 

SOLDER  TERMINALS 

St.  Opoa— 11b'  X  1«Mt'  X  1*1b'— 4  os.  St,  Soolod,  Coimon  PWo— 31b'  x  x  1^'— t  os. 
St,  Soolod,  Soldor  Tormimilt— 21b'  x  l«1b'  x  1«M«'— 7.5  os.  St.  Soolod,  Scrow  Typo»3'  x  2H' 
X  31b'**— 13  os.  PD,  Soolod,  Soldor  Torminob  and  Plug-In— 21b'  x  1«1b'  x  1*1b'— 4.5  os* 
**  Inctudns  muunllng  Mrs  and  larnilnalt.  ,  ^ 
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Polychemicals 


PLASTICS 


CHEMICALS 


Du  Pont  “Alathon”*  insulates  TV  tube  carrying  20,000  volts 


Ring  and  sleeve  of  **Alathon* 
retain  dielectric  properties  . . .  pass 
humidity  tests . . .  lower  shipping  costs 


When  television-set  manufacturers  started  using 
metal  picture  tubes,  they  were  faced  with  the  problem 
of  insulating  the  outer  portion  of  the  tubes  that  carry 
up  to  20,000  volts.  A  material  was  needed  that  could 
withstand  the  voltage,  while  resisting  humidity  that 
would  ruin  its  insulating  value. 

The  solution  was  this  ring  and  sleeve  extruded  of 
Du  Pont  “Alathon”  polythene  resin.  Of  all  the 
materials  tested,  only  ^‘Alathon”  retains  its  electrical 
properties  in  service.  “Alathon”  has  exceUent  dielec¬ 
tric  strength,  low  dielectric  constant  (2.3),  and  low 
power  factor  (0.0005).  Because  of  its  very  low 
moisture-absorption  rate  (0.01%  by  A.S.T.M.  test), 
“Alathon”  easily  passed  exacting  humidity  tests. 

Du  Pont  “Alathon”  offers  other  important  advan¬ 
tages.  Its  flexibility  simplifies  installation.  Shipping 
costs  are  reduced  because  “Alathon”  absorbs  shock 
. . .  makes  possible  packing  of  sets  as  units  . . .  elimi¬ 
nates  shipping  the  delicate  tubes  separately.  And 
reassembly  time  and  labor  at  outlets  are  eliminated. 
Many  TV  manufacturers  now  use  these  rings  and 
sleeves. 

Du  Pont  “Alathon”  is  widely  used  for  such  insulat¬ 
ing  applications  as  TV  lead-in  wire,  high-voltage  TV 
lead  wire,  and  police  and  fire-alarm  cable.  We  will 
gladly  suggest  suppliers  who  can  meet  your  specific 
needs  for  electrical  or  other  uses  of  “Alathon.”  For 
further  information,  write; 


Rings  and  sleeves  extruded  by 
Anchor  Plastics  G>.,  Inc 
New  York,  N.Y. 

*iita.  u.a.  PAT,  opf. 


B«N«r  TMng*  far  BaNar  Uving 
...  thrmugh  CImmhtry 


I.  du  Pont  de  Nemours  A  Co.  (Inc.) 

Polychemicals  Department, 
Room  225A,  Du  Pont  Building 
Wilmington  98,  Delaware 


III 
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the  modern  successor 


•lectrical 

characteristics 

INPUT  IMPiOANCE 

6fi0  ohms 

SENSITIVITY 

2.5  X  10-9  amperes 
per  millimeter 

OPERATING  VOLTAGE 

110-120  volts,  60  cycles 


If  you  use  galvanometers,  you’ll  be  interested  in  the  new  ElectroniK  Null  In¬ 
dicator.  For  here,  at  last,  is  the  lab  man’s  ideal  null  balance  detector  . . .  com¬ 
pletely  free  from  all  the  limitations  of  galvanometers. 

H’«  saty  to  u(«— no  "loss  of  spot”  from  excess  signal;  bridge  balancing  oper¬ 
ation  is  simplified. 

It's  solf-protocting— will  take  heavy  over-loads  without  damage. 

It’s  vibration-proof— undisturbed  by  nearby  traffic  or  machinery. 

It  goos  anywhoro— needs  no  leveling  or  special  moimting;  plugs  into  115-volt 
60-cycle  line;  small  case  fits  readily  into  experimental  set-ups. 
It's  stablo— holds  steady  zero  after  warm-up. 

It’s  fast— indicates  in  less  than  one  second;  ideal  for  production  testing. 

It’s  sonsitivo— suitable  for  use  with  high  precision  measuring  circuits.  . 

The  ElectroniK  Null  Indicator  is  priced  within  reach  of  any  budget.  It  will 
be  a  valuable  asset  to  your  lab.  Write  today  for  complete  information. 
Minneapous-Honeywell  Regulator  Co.,  Industrial  Division,  4428  Wayne 
Ave.,  Philadelphia  44,  Pa. 

•  REFERENCE  DATAi  Writs  fit  tsstniswntatiss  Data  Shsat  Ns.  10.0-12. 
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C.T.C.’s  new  CST-50  capacitor 

with  greatly  increased  range,  greater  stability 


Exploded  viow  of  tho  CST>50  copocltor 
(Itowti  (t)  rinp  totminoi  wiiti  two  foldorinu 
tpocMi  (2)  motoMxod  coromic  form;  (3) 
tprinp-lypo  S-iliapod  toning  tioovo*;  (4) 
tplM  Moonling  dwd;  (3)  locking  not. 

*  rotMl  Appkad  For 
120 


m 


SurpasMfl  the  range  of  capacitors 
many  times  larger  in  physical  size. 

The  new  CST-60  variable  ceramic 
capacitor  embodies  a  tunable*  element 
of  such  unusual  design  it  practically 
eliminates  losses  due  to  air  dielectric. 
As  a  result,  a  large  minimum  to  maxi¬ 
mum  capacity  range  (1.5  to  12  MMFD) 
is  realiz^  —  despite  the  small  physical 
size  of  the  capacitor.  This  tunable*  ele¬ 
ment  is  a  spring-type,  S-shaped  tuning 
sleeve*  which  maintains  constant  maxi¬ 
mum  pressure  against  the  inside  wall  of 
the  ceramic  form. 

Othsr  Design  Feotwres 

The  CST-60  stands  only  19/32*  high 
when  mounted,  is  leas  than  H*  in  di¬ 
ameter  and  has  an  8-32  threaded 
mounting  stud.  The  mounting  stud  is 
split  so  that  the  tuning  sleeve*  can  be 


securely  locked  without  causing  an  un¬ 
wanted  change  in  capacity.  The  tuning 
sleeve*  is  at  ground  potential.  The 
CST-50  is  provided  with  a  ring  ter¬ 
minal  which  has  two  soldering  spaces. 
Cambridge  Thermionic  Corporation, 
437  Concord  Avenue,  Cambridge  38, 
Mass.  West  Coast  manufacturers  con¬ 
tact:  E.  V.  Roberts,  5068  West  Wash¬ 
ington  Blvd.,  Los  Angeles  and  988 
Market  St.,  ^n  Francisco,  California. 

ANNOUNCINO  THE  WINNERS 

of  lh«  C.T.C  contott  hold  during  lh« 

IRE  show  in  March  in  Now  York  City. 

B.  M.  8ZLOMPEK 
Whit*  Plaint,  N.  Y. 

R.  R.  WARNER 
Brooklyn  9.  N.  Y. 

3.  CLAUDE  LA  POINTS 
HyatttvilU,  Md. 


custom  or  stand 


tfaranteed  components 


Writs  fsr  Erse  Cstalsg  #400  containing  cemplot*  data  on  tho  ontiro  CTC  lino 


Wont  aior*  ixferoiatiofiF  Um  pott  cord  ex  lost  pogc. 


May,  1953  — ELECTRONICS 


All  clMHiiitls  2  to  13 
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Wmt  Mar*  laHriMlianr  Um  cw4  m  ImI  Ht*' 


/m  I  Small,  low-cost  monitor  for  all  TV  channels  gives 
HxjlM)  !  continuous,  precise  indication  without  adjustment 


through  forced  ventilation.  Extra  fea¬ 
tures  include  provision  for  remote  indi¬ 
cating  meters,  remote-  peak  modulation 
indicator  lamp,  and  a  demodulated 
signal  for  aural  monitoring. 

The  instrument  also  includes  a  front- 
panel  crystal  temperature  indicator  and 
illuminated  meter  faces.  It  hts  a  standard 
relay  rack,  and  can  be  color  finished  to 
match  your  transmitter  installation. 

tOICIPICATIONS 
AURAL  FREOUfNCY  MONITOR 

Deviation  Motor  Rongoi  +6  kc  to  — S  kc. 
Accuracyi  loltof  than  ±  t  ,000  cpi  for  at 
lootl  10  doyi.  . 

AURAL  MODULATION  MITIR 

MoAulatlon  Rongot  Motor  roods  full  scolo 
on  33.3  kc  swing.  Colibrotod  to  100% 
at  25  kc  swing;  133%  of  33.3  kc  swing. 
Accuracy!  Within  5%  of  mod.  full  scolo. 
Motor  CharactorUtko!  AAotor  dompod  in 
occordonco  t.C.C.  roguiromonts.  Roods 
pook  voluo  of  modulation  pook  of  du¬ 
ration  botwoon  40  and  90  millisoconds. 
Motor  roturns  from  full  rooding  to  10% 
of  full  voluo  within  500  to  800  msoc. 
Froqvoncy  Rosponooi  Flat  within  ±  db, 
50  to  15,000  cps. 

MODULATION  RIAK  INDICATOR 

Roak  Flash  Rongot  From  50%  to  120% 
modulation  (25  kc  ***  100%). 


The  unusually  compact,  low-cost  Model 
335E  occupies  just  12K'  of  a  standard 
relay  rack.  Yet  it  accurately  and  continu¬ 
ously  performs  all  VHP  and  UHF  tele¬ 
vision  monitoring  functions  including 
visual  and  aural  carrier  frequency  and 
aural  carrier  percentage  modulation 
measurement. 


Carefully  engineered  crystal  reference 
oscillators  provide  accuracy  in  excess  of 
F.  C.  C.  requirements  for  all  channels. 
Because  discriminator  accuracy  does  not 
depend  on  a  tuned  circuit,  no  time- 
consuming  adjustments  are  required 
during  operation.  It  is  never  necessary 
to  reset  carrier  level  or  realign  circuits. 
Proper  operation  of  the  monitor  can 
be  checked  conveniently  by  controls 
located  behind  the  front  panel  cover. 


Troubl*-Fr««  D*p«nclability 

The  monitor  is  specifically  designed  to 
operate  at  full  accuracy  over  long  periods 
of  time  without  maintenance.  Highest 
quality  components  and  construction 
are  used  throughout.  A  new  chassis  de¬ 
sign  increases  accessibility  of  compo¬ 
nents  and  makes  possible  cool  operation 

Copyriplit  1953  N«wf*H-9a€lcord  Co. 


VIDCO  FREQUINCY  MONITOR 

Davlotlon  RRatar  Rangat  + 1.5  to  -1.5  kc. 

Accuracy!  Bottor  than  500  cpi  for  at  loait 
10  days. 

AUDIO  OUTPUT 

Fraguancy  Rangat  50  to  15XXX)  cpi.  Ro- 
iponio  flat  within  ^  db.  Standard 
75  Pioc  do-omphaiii  circuit. 

DUtortlon!  Loii  than  0.25%  at  100%  mod¬ 
ulation. 

Output  Vahagu!  10  volti  into  20,000  ohmi 
at  100%  modulation  (low  froguonciot). 

Monitoring  Output;  1  milliwatt  into  600 
ohmi,  boloncod,  at  l(X)%  modulation 
(low  froguonciot). 

RuoMual  Noitu!  At  looit  70  db  bolow  out¬ 
put  lovol  corrotponding  to  100%  mod¬ 
ulation  (low  froguonciot). 

OINIRAL 

Fruguoncy  Rangat  Channoli  2  to  83  inclu- 
tivo,  including  ofitol  chonnolt. 

R.  F.  Rowar  Raqulrodt  Approx.  1  watt. 

Ixtamal  Motor  Indicatlant  Avoiloblo  for 
aural  carrior  doviotion,  vidoo  carrior 
doviotion,  aural  modulation  porcont- 
ago  and  pook  indication. 

Slant  12%'  X  19"  x  13'.  Rock  mounting. 

Rowort  115  volli,  50/60  cpi,  180  wotti. 

Rrlcot  $1,950.00  f.o.b.  factory. 

Data  ivbjKt  to  chongo  without  notice 


HEWLETT-PACKARD  CO. 

37S7A  Pogo  MW  Rood,  PMo  Alto,  Colitoniio,  U.  f .  A. 
SAlfS  AND  INGINttHING  MniUNTATIVlS 
IN  niNCIfAL  ciTies 


ELECTRONIC  TEST  INSTRUMENTS 


TV  MONITOR 


MOilL  3351 


Exct«dt  F.  C.  C.  rtquirtiiifiits 

12%'' high;  rock  mountid 

High  ftobiiity,  occvrocy, 
i^-tMiR  dcptndohilHy 

Monitorf  vbuol,  ourol  frtqutncicf; 
■•reentogt  ourol  modulotioii 


Instruments  for  Comdiete  Coverage 


SURE. ..IF  ITS 

li^housc 


and  less  distortion,  with 
Westinghonse  21AP4,  21MP4 
Metal-Cone  Tnbes 


“No  glare,  no  room  reflection,  less  distor¬ 
tion,  clear  picture  over  full  tube  area!” 
Your  sets  can  have  these  hard-selling, 
practical  advantages  if  you  use  Westing- 
house  21-inch  melal-cone  tubes  in  your 
d**signs. 

Their  etched  spherical  face  plates  corn- 
pletel)  eliminate  the  annoying  problem 
of  room  reflections.  And  best  of  all— this 
factual,  appealing  sales  feature  can  he 
riemonstrated  in  any  retail  show  room  by 
the  purchaser  himself. 

Westinghouse  metal-cone  tubes  have  less 
distortion  due  to  uniform  face  plate  thick¬ 
ness:  Corner  bams  is  better,  brightness 
is  uniform.  These  stronger  tubes*  sa^e 
money  due  to  less  weight,  easier  han¬ 
dling.  Both  the  21,A1*4  and  the  211VIP1 
are  available  now  in  production  quan¬ 
tities.  For  technical  or  application  infor¬ 
mation,  write,  wire,  or  phone 

(^)mmercial  Engineering  Department 
\-20.5,  Westinghouse  Ele<  tric  Corpora¬ 
tion.  1’.  O.  Box  2«H,  Elmira,  New  York. 


Ordinary  foe*  plot*!  act  at  a 
polithad  mirror,  rafloct  majority 
of  light  into  viawart'  ayat. 


Etchad  facaplatnt  Kottar  ombiant 
light,  absorbing  a  larg*  amount, 
diiporsing  romoindor  unnolicoobly. 


300X  photomicrogroph  of  smooth  foe*  shows  smooth  roflocting  surfoco;  tiny 
Kralchos  or*  invisiblo  to  nakod  oyo. 


300X  photomicrograph  of  otchod  foe*  shows  surfoco  which  disporsos  ambient 
light,  dons  not  affect  picture  quality. 


21AP4, 

Magnetic  Focus 


2 1  MP4, 

Electrostatic  Focus 


ET.PS022 


Here’s  real  line  switching  versatility  for  Stackpole  Types  LP, 

LR  and  other  standard  variable  composition  resistors!  These  little 
switches  measure  only  7/8"  diameter  by  9/32"  deep,  exclusive  of 
terminals. 

Six  standard  types  fill  virtually  every  line  switching  need— from 
a  low  torque  model  for  midget  radios  with  small  knobs,  to  a  heavy 
duty  SP  DT  type  for  large  combination  receivers  and  television 
sets.  For  auto  radio  and  similar  applications, 
there  is  a  new  high-current,  low-voltage  type 
with  doubly  anchored  terminals  that  really  takes 

the  stress  of  heavy  wires.  /V  ^ 

Write  for  Stackpole  Switch  Bulletin.  DF  ST  3  AMFS.,  1 25  V.>  1  AMP., 

at  250  V.  AC-DC.  U.L.  Approved 
Typ*  A-10 


SP  ST  5  AMPS.,  125  V.  AC 
With  or  without  dummy  terminal. 
U.L.  Approved  .  .  .  Typo  A-1 1 


DP  ST  12  AMPS.,  12  V.  DC. 
Ideal  for  mobile  radios. 

Type  A-1 2 


SP  DT  3  AMPS.,  1 25  V.  AC-DC. 
For  combined  line  switching  and 
B+  discharge  in  large  radio  or 
TV  receivers . Type  A-1 3 


DP  ST  LOW  TORQUE  TYPE,  1 
AMP.,  1 25  V.  AC-DC.  U.L  Ap¬ 
proved  . Type  A-1 5 


SP  ST  3  AMPS.,  1 25  V.|  1  AMP., 
250  V.  AC-DC.  With  or  without 
dummy  terminal.  Type  A-1 6 


U.L  APPROVID 
SWITCH  COVIR 
it  avaifobfe  for 
abovt  switches. 


Electronic  Components  Division 

STACKPOLE  CARBON  COMPANY 

Sf.  Marys,  Pa.  K 


FIXED  A  VARIABLE  RESISTORS  e  LINE  A  SLIDE  SWITCHES 
CERAMAG’^  FERRITE  CORES  •  ;R0N  CORES  e  MOLDED 
COIL  FORMS  •  "GIMMICK"  CAPACITORS,  etc. 
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TIN: 

AUvyAUy 


As  a  hard-working  partner  of  copper,  lead,  zinc, 
nickel,  cadmium  and  other  metals,  tin  is  an 
effectual  ally  in  many  an  alloy. 

Now  tin  can  do  still  more  work  for  you. 

With  the  end  of  U.S.  Government  controls, 
tin  is  again  freely  available — at  a  fair  and  rea¬ 
sonable  price — to  any  user,  in  any  quantity,  for 
any  purpose. 

And  new  purposes  for  this  vital  metal — new 
ways  in  which  it  can  work  to  make  better  prod¬ 
ucts  at  lower  costs  —  are  constantly  being 
developed. 

Over  35%  of  the  world’s  tin  is  mined  in  Malaya. 
No  end  is  in  sight,  geologists  say,  to  these  im¬ 
portant  reserves. 

So  don’t  let  needless  concern  about  future  sup¬ 


plies  keep  you  from  making  profitable  use  of 
versatile  tin. 

Remember,  no  other  metal  has  all  the  properties 
of  tin.  Tin  is  inert,  nontoxic,  friction  and  corro¬ 
sion  resistant.  Tin  is  highly  malleable,  second 
only  to  gold.  Above  all,  tin  is  economical  to  use. 
A  little  tin  will  do  a  lot  of  work. 

This  is  the  time  to  investigate  thoroughly  the 
ways  it  can  work  for  you. 

Thu  Bureau  it  sponsored  by  the  tin  producers  of 
Malaya  to  promote  better  understanding  between 
America,  world's  largest  consumer  of  tin,  and 
Malaya,  world's  largest  producer.  TIN  NEWS,  issued 
monthly,  will  keep  you  and  7000  other  U.S.  readers 
posted  on  new  developments, 
it's  yours,  free,  if  you'll  send 
us  your  name  and  address.  ISAIAVAII 


Now  tin  may  be  pvrehatnd  by  any  user'— in  any  quantity — for  any  purpose. 

THE  MALAYAN  TIN  BUREAU  •  I02S  CONNECTICUT  AVENUE  •  WASHINGTON  6,  D.C. 
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SHEET 

METAL 

PROBLEMS? 


THIS  COMPLEir  SERVICE  WIU  MEET  YOUR  HOUSING 

AND  CABINET  REQUIREMENTS  AT  SURPRISINGLY  LOW  PRICES 


out  ENGINEERS  AND  YOURS-A  TEAM  THAT  CUTS  COSTS:  Our 
engineers  will  get  together  with  yours... work  over 
your  plans... adapt  them  to  cost-cutting  iabrication 
techniques.  For  more  than  a  quarter-century,  we\e 
worked  in  sheet  stMl  and  aluminum  and  pioneered 
in  all  methods  of  welding  these  materials. 


AVAILAIIE  OIES-THOUSANDS  OF  THEMiIn  most  cases, 
these  dies  eliminate  your  tooling  costs  entirely;  in  all  cases  thpy  cut 
tooling  costs  to  the  bone.  Our  designers  work  with  die  book  in  hand, 
matching  your  requirements  to  our  thousands  of  available  dies.  And 
when  spMial  tooling  is  needed,  our  toolroom  can  produce— quickly 
and  economically. 

A  PUNT  THREE  OTY  HOCKS  LONG-FULL  OF  MODERN  EQUIPMENT 
Shears  and  brakes  with  capacity  up  to  plate  in  lO'  lengths... 
numerous  power  presses  ranging  up  to  275Kton  capacity... arc,  gas, 
heliarc  and  spot-welding  equipment  certified  by  U.  S.  Air  Force... 
a  bench  department  staffed  with  master  sheet  metal  craftsmen ...  an 
air-conditioned  paint  room  with  water-washed  spray  booths  and  a 
battery  of  ovens... complete  assembly  facilities. 


We  handle  jobs  both  simple  and  complex... 
quantities  both  large  and  small.  If  you  have  a 
requirement  for  sheet  metal  products,  it  will 
pay  to  call  Karp.  Write  for  the  data  book. 


KARP  METAL  PRODUCTS  CO. 

Division  of  'H  &  B  American  Machine  Company 
215  63rd  Street  Brooklyn  20,  N.  Y. 


^  / 


MOST  COMPint  FACIIITIES  FOI  lAlOE  AW  SMAtl  SUNS  OF 
ENOINEESEO  SMfH  MCTAl  FASaiCATION 


ENGINEERING  ^TOOUNG  4 PRODUCTION  ^FINISHING 


Largest  vibration  Exciter 

I"  ■  j  A  ►  Kew  MB  shaker  delivers  10,000  pounds  force  output! 

P  If  P I  W\  1 1 1  IT  ^  Widens  scope  of  vibration  testing 
bWVl  to  MIL-E-5272  and  other  specifications! 


Here’s  the  latest— and  the  larg¬ 
est  —  vibration  exciter  ever 
built  for  shake  testing.  Developed 
by  MB  vibration  specialists,  this 
unit  incorporates  all  the  advances 
made  in  the  last  seven  years  for  as¬ 
suring  dependable  operation,  pure 
table  motion,  and  absence  of  reso¬ 
nances.  These  include  specially  de¬ 
signed  table  flexures,  forced  air 
cooling,  built  in  protection  against 
overtravel  of  the  table  and  against 
misoperation  of  the  equipment. 

This  extra  heavy  duty,  conserva¬ 
tively  rated,  electromagnetic  shaker 
has  the  capacity  and  endurance  to 
permit  continuous  testing  at  rated 
output  It  will  handle  anything  from 
electrical  components  to  air-frame 
structures. 

Remember— available  MB  Vibra- 
tion  Exciters  now  range  from  5 
poimds  output  size  all  the  way  up 
to  this  new  giant.  Make  MB  your 
headquarters  for  help  on  vibration 
testing  and  other  problems. 


MODIl  C-100  VIMATION  EXCITER  has  Vi"  total  table 
travel.  Flexure  design  supports  heavy  table  loads 
without  sacriflcing  stroke.  Trunnion  support  per¬ 
mits  operation  in  all  positions  from  horizontal  to 
vertical,  and  has  built-in  vibration  isolation.  Op¬ 
erating  range:  S  to  500  cps. 

d  CONTROl  PANEL  (Model  T-lOO)  assures  proper  op¬ 
eration  of  equipment  with  interlocked  controls. 
Accurate,  easy,  continuous  control  of  force  and 
frequency  permits  quick  adjustments  or  "scan¬ 
ning"  over  entire  operating  range.  MB  Vibration 
Meter  provided;  also  running  time  meter. 

ROTATINC  POWER  SUPPLY  rated  to  deliver  full  power  k 
without  need  for  power  factor  correction.  Blowers 
cool  each  unit  separately.  Alternators  feed  driver 
coil  of  shaker,  with  minimum  harmonic  distortion. 


MANUFACTURING  COMPANY,  INC. 

1060  STATE  STREET,  NEW  HAVEN  11,  CONN. 


RULLriN  TELLS  MORE 

Contains  specifications,  oper¬ 
ating  information  and  help¬ 
ful  hints  on  usages  of  the 
complete  line  of  MB  Exci¬ 
ters.  Write  for  Bulletin 
l-VE-5. 

PRODUCTS  AND  EQUIPMENT  TO  CONTROL  VIBRATION  •  TO  MEASURE  IT  •  TO  GENERATE  IT 


Woat  Mart  isfermetiMi?  Ut*  pe«t  cord  on  lost  pegt. 
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MODEL  NO.  D31UHP.I  (AOUAl  SIZE) 

Another  outstanding  EAD  contribution  to  the  minia¬ 
turization  program  is  this  extremely  small,  precision 
motor.  Engineered  for  long  life  and  high  efficiency,  it 
is  especially  designed  for  operation  in  confined  areas 
where  minimum  size  and  weight  is  essential. 

Units  are  available  in  this  small  frame  size  for  400 
cycle  or  variable  frequency  operation,  with  400  cycle 
power  ratings  ranging  up  to  approximately  1/100  H.P. 
Modifications  include  high  ambient  and  high  altitude 
versions  as  well  as  servo,  synchronous  and  gear  motors. 

400  CYCLE  OPERATING  CHARACTERISTICS 


APPROXIMATE  R.P.M. 
PHASES 

INPUT  VOLTAGE 
(MAXIMUM) 


7,000  10,500  21,000 

1,2  1,2,3  1,2,3 

115  115  115 


W  fjUsTFiiJV /i/Ji /JFmes, /JVC. 


585  DEAN  ST.,  BROOKLYN  \7,  NEW  YORK 
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Want  mm*  infernNitioM?  U«c  poit  card  on  loit  page. 
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ANNOUNCING . . . 

A  new  line  of  Mallory  Enamel  Coated  Resistors 
,  for  television  and  radio  applications 


\  LOW  COST 


SMALL  SIZE 


'I’licse  new  Mallory  Resi8t«)rrt  are  ideal  for  eoii- 
lined  ureaA  in  televiHion  and  radio  equipment. 
1'hey  are  unalTeeted  by  moisture  and  the 
expannion  ehara<’teri8tie8  of  all  eomponents 
are  mateiied  to  priMlmr  a  unit  imperviouR  to 
thermal  rIkm'Iv. 

CoreH  are  identical  to  tliom*  of  all  Mallory 
Vitreous  Knaniel  Resistors  .  .  .  providing  opti¬ 
mum  eleetri«-al  oliaraeteristies  and  great  physi¬ 
cal  strength.  Low  temp<*ratiire  eoeffieient  wire 


Parts  distributors  in  all  major  cities  stock  Mallory  standard  components  for  your  convenience 


assures  stable  resistance  values  over  the  entire 
ojM'rating  range. 

For  your  resistor  requirements,  he  sure  and 
investigate  thes<“  new  low  cost  units.  'Lhey  are 
available  in  the  following  ratings: 

il  watts,  10-5000  ohms 
5  watts,  10-10,000  ohms 
10  watts,  23-25,000  ohms 


Expect  more  .  .  . 
get  more 
from  MaLLORY 


^  TECHNICAL  DATA  FOR  YOVR  FILES 

Recent  Technical  Bulletins  on  Mallory  fixed 
resistors,  carbon  and  wire  wound  controls,  and 
capacitors  are  yours  for  the  asking.  Vi  rile  today. 


MALLORY  a  CO 


Inc 


P  H 


SERVING  INDUSTRY  WITH  THESE  PRODUCTS: 
EI«ctroin«chanical  —  Rasittort  •  Switches  i  Talevision  Tuners  •  Vibrators 
llectrochnmical  — Capacitors  •  Rectifiers  •  Mercury  Batteries 
Motatlwrfical -‘Contacts  •  Special  Metob  and  Ceramics*  Welding  AAaterials 


electronics 


W.  W.  MacDONALD,  Editor 


►  COLOR  .  .  .  Twin  congressional 
investigations  of  color-tv’s  status 
serve  little  useful  purpose.  Most 
well-informed  men  believe  that 

The  public  is  not  now  waiting 
with  baited  breath  for  color. 

NTSO  intends  to  submit  compat¬ 
ible  standards  before  the  end  of  the 
year. 

The  FCC  will  eventually  accept 
such  standards. 

Industry  will  build  color  sets  as 
soon  as  it  can  do  so  and  make  a 
dollar. 

The  broadcasters  will  expand 
their  service  in  precise  proportion 
to  advertising  support. 

Premature  pressure  can  do  both 
the  public  and  the  industry  a  dis¬ 
service.  Even  after  all  technical 
problems  are  solved  it  will  take  time 
and  orderly  economic  processes  to 
superimpose  color  on  top  of  the 
present  monochrome  system.  Pub¬ 
lic  hearings  can,  meanwhile,  only 
induce  stagnation  of  existing  in¬ 
ventories,  and  will  not  bring  the 
supplementary  service  any  closer. 

►  BUREAUCRACY  ...  We  have 
it  on  good  authority  that  one  of  the 
services  contemplates  inspecting 
tubes  at  many  points  during  pro¬ 
duction,  as  well  as  at  the  hnal  test 
position. 

This,  we  think,  would  be  a  great 
mistake.  It  is  one  thing  to  lay 
down  rigid  specifications  and  to 
make  sure  they  are  reflected  in  the 
finished  product,  but  quite  another 
to  have  government  inspectors 
stand  cheek  by  jowl  with  industry's 
own  men  at  every  step  in  the  manu¬ 


facturing  processes  for  tubes. 

We  doubt  that  better  tubes  would 
result  from  such  a  duplication  of 
effort;  this  is  perhaps  the  most 
highly  specialized  area  of  the  elec¬ 
tronics  industry.  And  we  know 
there  would  be  a  slowdown  in 
production. 

►  UNFORTUNATE  .  .  .  Speaking 
of  tubes,  the  word  “reliable”  leaves 
much  to  be  desired  when  describing 
premium  types.  For  one  thing,  it 
implies  that  other  types  are  unre¬ 
liable.  For  another,  it  brings  up 
the  question  of  how  reliable  “reli¬ 
able”  is. 

Dictionary  synonyms  such  as 
“trustworthy”  and  “dependable” 
have  the  same  weaknesses.  “Infal¬ 
lible”  is  right  off  the  deep  end. 
“Premium”  puts  too  much  emphasis 
upon  cost  rather  than  quality.  Other 
single  adjectives  seem  similarly 
unsuitable. 

The  British  Radio  Valve  Manu¬ 
facturers’  Association  is  currently 
planning  to  get  around  the  knotty 
problem  in  nomenclature  by  using 
the  words  “special  quality.”  This 
leaves  room  for  additional  words  if 
such  are  needed  to  identify  partic¬ 
ular  virtues  or  applications. 

►  BIGNESS  .  .  .  There  is  a  grow¬ 
ing  tendency  on  the  part  of  big 
companies  in  other  fields  to  buy 
their  way  into  electronics  by  acquir¬ 
ing  smaller  firms.  Often  they  have 
much  to  contribute  in  the  way  of 
operating  capital  and  other  re¬ 
sources. 

In  general,  when  a  company  un¬ 
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familiar  with  electronics  buys  a 
smaller  firm  already  established  in 
the  business  it  is  buying  technical 
know-how.  It  is  also  buying  highly 
specialized  market  knowledge.  Too 
often,  in  the  interest  of  rapid  ex¬ 
ploitation,  the  latter  point  is  for¬ 
gotten.  Which  explains  why  so 
many  good  little  companies  pass 
into  oblivion  soon  after  they  are 
acquired. 

►  MORE  ON  BIGNESS  ...  The 
field  of  electronics  itself  is  growing 
rapidly.  Witness  the  terrific  turn¬ 
out  at  the  Grand  Central  Palace 
engineering  show  in  New  York  just 
a  few  weeks  ago,  the  number  of  re¬ 
quests  for  our  new  “Buyers’  Guide” 
of  companies  and  their  products 
nearly  two  months  before  publica¬ 
tion. 

Electronics  itself  reflects  the 
size  of  the  industry,  and  we’ve  al¬ 
ready  mentioned  in  past  issues  sev¬ 
eral  things  that  have  been  done  to 
help  readers  through  this  very  busy 
book.  Editorial  content  is  at  the 
highest  level  in  our  history.  Feature 
articles  run  on  sequential  full  pages, 
do  not  turn  over  to  the  back. 

Now  take  a  look  at  our  depart¬ 
ments,  such  as  Electrons  At  Work. 
We  have  reduced  the  amount  of  ad¬ 
vertising  interleaved  between  them, 
so  that  editorial  matter  runs  more 
continuously. 

►  SIGN-OFF  .  .  .  Chairman  of  an 
industry  committee  of  which  we  are 
a  member:  “Let’s  make  some  tests 
and  put  more  points  on  our  curve 
of  ignorance.” 
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Quantitative  measurements  of  radiation  from  battery-powered  oscillator  show  effects  of 
various  shielding  and  filtering  measures.  Tests  show  complete  suppression  of  spurious 
radiations  is  possible  and  economically  feasible 


The  reader  may  think  that  elim¬ 
ination  of  receiver  radiation  is 
a  difficult  and  almost  insurmount¬ 
able  task. 

Such  is  not  the  case.  The  author’s 
own  tv  receiver  does  not  radiate 
appreciably  because  a  few  simple 
precautions  have  been  taken. 
Suppression  of  radiation  becomes 
difficult  only  when  the  design  engi¬ 
neer  must  stop  radiation  in  a  new 
design  and,  at  the  same  time, 
effect  a  50-percent  saving  in  cost  of 
manufacture.  The  general  princi¬ 
ples  for  prevention  of  radio  inter¬ 
ference  are  w’ell  known.  It  remains 
only  to  apply  these  principles  to  a 
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By  P.  S.  RAND 

Laboratory  of  Advanced  Research 
Reminffton  Rand  Inc. 

South  Norwalk,  Conn. 


Spurious  radiations  from  tv  receivers  continue  to  plague  not  only  the  tv  viewer  but 
olso  users  of  other  radio  services  such  os  the  broadcast  bond,  short  woves,  govern¬ 
ment  services  and  oirport  marker  beacons.  Interference  of  this  sort  is  on  the  increase 
in  proportion  to  the  tremendous  increose  in  tv  stations  ond  tv  receivers. 

I 

Four  years  ago  in  these  pages,'  I  pointed  out  the  seriousness  of  tv  receiver  radia¬ 
tion.  In  1951,  I  pleaded  with  the  receiver  designers  to  eliminate  spurious  radiations 
from  their  tv  receiven.'  In  June  of  1952,  in  an  address  before  the  Service  Committee  i 
of  the  Radio-Television  Monufacturers  Association,  I  again  emphasized  that 
spurious  radiations  from  tv  receivers  should  be  eliminated. 

With  the  FCC  and  the  military  services  expressing  considerable  alarm  over  the 
worsening  conditions,  the  RTMA  is  beginning  to  take  action  and  several  committees 
hoee  been  appointed. 

Tha  Author 


fxom  TV  Receivers 


tv  receiver.  They  are,  briefly : 
shielding,  filtering  and  preventing 
metal  mass  from  being  excited  by 
r-f  so  as  to  act  as  an  antenna. 

The  main  reason  for  not  applying 
these  principles  seems  to  be  the 
effort  to  reduce  the  cost  of  the  tv 
receiver.  Many  essential  parts  have 
been  left  out  to  effect  a  small  saving 
in  cost.  But  the  manufacturer  has 
gone  overboard  in  the  other  direc¬ 
tion  by  putting  the  chassis  in  an 
expensive  blond-mahogany  cabinet. 

Method 

The  basic  .techniques  for  prevent¬ 
ing  radio  or  television  interference 
apply  equally  to  all  types  of  inter¬ 
ference  regardless  of  whether  the 
.source  is  an  electronic  business 
machine,  radio  transmitter,  dia¬ 
thermy  equipment,  radiating  f-m  or 
tv  receiver,  or  any  other  electrical 
or  electronic  device.  To  prevent 
radio  interference,  we  need  only 
prevent  r-f  from  the  interfering 
device  from  reaching  the  nearest 
receiver. 

How  do  you  accomplish  this? 


First,  completely  shield  the  source 
of  the  interference  to  prevent  direct 
radiation  by  coils  or  other  circuit 
components. 

Second,  effectively  filter  out  the 
interference  from  any  wires  carry¬ 
ing  necessary  or  desired  voltages 


FIG.  1 — Circuit  of  low-powor  osciUotor 
mod  to  almulato  local  oaclUator  of  a  It 
rocolTor 


or  currents  that  enter  or  leave  the 
shielded  compartment.  Use  the  ap¬ 
propriate  filter  types:  high,  low  or 
band  pass. 

Third,  prevent  shock  excitation 
of  nearby  metal  objects  that  may 
act  unintentionally  as  antennas  and 
radiate  the  interference. 

Oseillator  Radiation 

Using  a  small  bread-board  oscil¬ 
lator  let’s  conduct  a  practical  ex¬ 
periment  in  shielding  and  filtering. 
The  tube  type  and  circuit  are  not 
important,  so  long  as  the  frequency 
of  the  oscillator  is  in  the  range  of  a 
tv  receiver  oscillator. 

Figure  1  shows  the  circuit  using 
a  6J6  with  battery  power  so  that  it 
can  be  completely  shielded.  It’s  fre¬ 
quency  is  80  me,  so  that  interfer¬ 
ence  can  be  observed  on  channel  5, 
similar  to  that  coming  from  a  re¬ 
ceiver  having  a  21-mc  i-f  and  tuned 
to  channel  2. 

On  channel  5,  the  interference 
was  strong  even  with  the  oscillator 
located  in  a  building  160  feet  from 
the  tv  receiver.  A  tv  antenna  was 


ELECTRONICS  — Moy,  7953 


131 


Filtering 

Shielded  hook-up  wire  should  be  used  to 
prevent  otherwise  clean  wires  from  pick¬ 
ing  up  r-f. 

Disc  ceramic  copocitors  ore  excellent  for 
by-passing  ends  of  shielded  wire. 

For  best  results,  r-f  chokes  should  be 
used  with  feed-through  capacitors  in 
preference  to  resistors. 

Output  section  of  filter  should  be  shielded 
to  prevent  r-f  from  getting  into  wire  after 
filtering. 

A  two-section  filter  is  best. 

High-pass  feed-through  copocitors  ore 
best. 

Filters  should  be  located  away  from 
strong  r-f  fields  of  coils. 


Shielding 

Shielding  must  be  continuous,  almost 
water  tight. 

G>ils  should  be  spaced  away  from  shield¬ 
ing. 

G>ils  should  preferably  hove  their  own 
shields  within  the  main  shield. 

Best  material  is  copper-plated  iron. 
Ventilation  holes  should  be  covered  with 
copper  screening. 

Tubes  should  hove  their  own  shields. 

All  cracks  or  joints  should  be  covered, 
bonded,  or  soldered. 

Screws  in  shielding  should  be  close  to¬ 
gether  and  tight. 

At  joints,  a  generous  overlap  should  be 
used. 


Radiation 

Strong  fields  should  be  kept  away  from 
shielding. 

Double  shielding  should  be  used  over  coils 
and  tubes 

Copper-plated  iron  should  be  used. 

All  cracks  should  be  soldered  closed. 

Any  wires  leaving  shielding  should  be 
filtered. 

A  single  point  ground  should  be  used  in 
circuit  to  prevent  r-f  from  flowing  in 
shielding. 

Shielded  oscillator  chassis  should  be 
mounted  on  main  chassis  so  as  not  to  ex¬ 
cite  main  chassis. 


cohnected  to  the  chassis  and  an  in¬ 
crease  in  tvi  was  observed  on  chan¬ 
nel  5.  Next,  the  chassis  was  con¬ 
nected  to  the  a-c  line  through  a 
capacitor,  and  the  tvi  was  stronger. 

All  tvi  disappeared  when  the  os¬ 
cillator  and  batteries  were  placed 
in  a  shielded  box.  The  oscillator 
could  be  placed  within  six  inches  of 
the  tv  receiver  with  no  trace  of  tvi. 
See  Fig,  2.  Note  that  the  battery 
leads  are  inside  the  shield. 

Need  tor  Filters 

The  next  set  of  experiments  em¬ 
ployed  various  combinations  of 
shields  and  Alters.  Figure  3  demon¬ 
strates  that  shielding  does  no  good 
if  the  undesired  signal  leaks  out  of 
the  shield  via  the  power-supply 
leads.  Figure  4  shows  how  to  cor¬ 
rect  this  situation  by  inserting  suit¬ 
able  Alters  in  each  supply  lead. 
Figure  5  shows  that  a  partial  shield 
is  not  too  effective,  even  with  Alters 
in  the  supply  leads. 

The  experimental  set-up  was 
moved  into  a  screened  room  and  a 
set  of  Aeld-strength  measurements 
made  with  various  combinations  of 
Altering  and  shielding.  These  are 
tabulated  in  the  Tables. 

The  Aeld-strength  measuring 
equipment  used  was  the  Measure¬ 
ments  Corp.  Model  S2B  radio-noise 
and  Aeld-strength  meter  with  a 
150-kc  pass  band.  The  readings 
shown  in  the  Tables  are  in  average 
indicated  microvolts  using  a  3-inch- 
diameter  loop-probe  antenna. 

In  Tables  I,  II  and  V,  the  loop 


was  maintained  24  inches  from  the 
hot  end  of  the  oscillator  and  ori¬ 
ented  for  maximum  pickup.  In 
Tables  III,  IV  and  VI  the  loop  was 
coupled  as  tightly  as  possible  to 
the  power  cable  or  chassis  and 
oriented  for  maximum  pickup. 

Experiment  1  of  Table  I  shows 
a  reading  of  7,000  t*v  with  the  oscil¬ 
lator  well  shielded,  but  with  the  18- 
inch  unAltered  battery  cable  ex¬ 
posed.  This  shows  that  shielding 
alone  does  no  good.  See  Fig.  3. 

In  experiment  2  of  Table  I,  the 
batteries  and  cable  were  completely 
shielded  in  the  top  of  the  cabinet, 
but  the  bottom  of  the  oscillator 
chassis  was  legt  off.  Here,  a  read¬ 
ing  of  2,000  (tv  shows  that  shielding 
is  a  necessity. 

In  experiment  3,  the  bottom  cover 


Vtow  at  top  ohows  bottom  of  tost  oocil- 
lator  choHls  with  ahloldod  output  aoc- 
tioa  of  mcmmI  liltar.  At  bottom,  lanor 
■Uold  ovor  took  coll  provkloa  double 
•hloUUng  oa  ftro  oidoa  of  oocUlotor 


of  the  oscillator  chassis  was  loosely 
put  in  place  and  a  reading  of  1,800 
ixv  obtained.  This  proves  that  the 
shielding  is  no  good  if  not  put  on . 
properly.  See  Fig.  5. 

In  experiments  4,  6,  6,  7  and  8, 
the  shielding  was  progressively  im¬ 
proved  by  tighter  Ats,  better  bond¬ 
ing,  and  more  screws.  The  reading 
dropped  until  in  experiment  8  it  was 
about  1  [av.  See  Fig.  2. 

Batteries  were  enclosed  in  the 
box  so  that  there  were  no  external 
wires  to  conduct  r-f  out  of  the  box 
or  shield. 

Table  II  shows  that,  even  with  as 
good  a  shielding  job  as  in  experi¬ 
ment  8  (Table  I),  a  reading  of  7,000 
[av  results  if  the  power-supply  cable 
is  brought  out  of  the  shielded  en¬ 
closure  through  an  ordinary  hole 
without  Altering.  All  the  usual  by¬ 
passing  has  been  done  in  the  oscil¬ 
lator  circuit. 

In  Table  II,  experiment  1  shows 
a  Aeld  strength  of  7,000  (av  while 
experiment  2  shows  a  mere  45  [av 
after  a  one-section  Alter  has  been 
added  to  each  wire  leaving  the 
shielded  enclosure.  See  Fig,  4,  The 
latter  reading  was  reduced  to  a 
barely  detectable  trace  (3)  after 
adding  another  Alter  section.  This 
Alter  is  shown  in  Fig.  6. 

The  next  experiment  consisted  of 
moving  in  close  with  the  loop  probe 
of  the  Aeld-strength  meter  to  locate 
any  leaks.  Table  III  shows  the  re¬ 
sults  of  Altering  in  the  power-sup- 
ply  leads  with  the  loop  coupled  for 
maximum  pickup  from  these  leads. 
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For  experiment  1,  with  no  filtering, 
the  meter  read  completely  off  scale. 
Next  (2),  with  a  one-section  filter, 
it  read  1,200  iiv.  With  a  two-sec¬ 
tion  filter  (3),  it  read  only  120  |iv. 

Effect  of  Shieldiitg 

Table  IV  shows  the  readings  ob¬ 
tained  by  searching  the  entire  out¬ 
side  of  the  cabinet  with  the  loop 
looking  for  maximum  pickup.  This 
maximum  was  located  on  the  out¬ 
side  of  the  chassis  directly  opposite 
the  oscillator  coil.  This  signal  was 
reduced  considerably  by  placing  the 
coil  in  the  center  of  the  chassis, 
away  from  the  shielding.  Experi¬ 
ment  1,  Table  IV,  shows  that  the 
meter  read  9,000  (tv  with  the 
screws  removed  from  the  tight-fit¬ 
ting  bottom  cover.  Experiment  2 
shows  the  reduction  from  9,000  to 
2,000  (iv  produced  by  adding  a  loose- 
fitting  iron  shield  over  the  oscillator 
coil/capacitor  assembly  under  the 
chassis.  Tightening  the  screws  on 
the  bottom  cover  reduced  radiation 
further  (3).  Further  reduction  in 
r-f  on  the  outside  of  the  cabinet  was 
achieved  by  adding  the  second  filter 
in  the  power-supply  leads  (4).  See 
Fig.  6. 

Table  V  shows  the  reduction  in 


field  strength  by  using  a  tube 
shield.  In  this  test  the  top  cover 
of  the  test  oscillator  was  removed 
so  as  to  expose  the  tube  and  the 
pick-up  loop  was  moved  in  to  get  a 
convenient  reading  in  this  case: 
1,400  (iV.  A  tube  shield  was  placed 
on  the  tube  and  another  reading 
taken,  600  (iv. 

Table  VI  gives  a  comparison  in 
filtering  effectiveness  of  various 
combinations  of  capacitors,  resis¬ 
tors  and  chokes  as  measured  in  the 
external  B-plus  supply  lead  of  the 
test  oscillator. 

The  experiments  listed  in  Table 
VI  were  conducted  to  get  actual 
figures  on  the  effectiveness  of  lead 
filtering  using  various  combina¬ 
tions  of  capacitors,  r-f  chokes  and 
resistors.  Lead  filtering  is  of  ut¬ 
most  importance  if  the  interfering 
signal  is  to  be  kept  bottled  up  in 
the  shielded  enclosure.  The  three 
important  factors  in  designing  a 
lead  filter  are  the  frequency  to  be 
attenuated,  the  current  in  the  lead 
and  the  voltage. 

Filter  Data 

Radio-frequency  chokes  must  be 
used  in  filament  or  heater  circuits, 
as  well  as  in  a-c  line  circuits.  If 


FIO.  2 — Compi«t«  ahUldtng  oi  bcrttcrlM. 
iMida  and  oaeUlaloi  proTod  mont  •<!•€• 
tiva  In  tvl  •iiminatlon 


FIG.  3 — Powat  loads  conduct  r-f  out  of 
shloUod  compartmont 


FIG.  4 — No  r-f  looks  out  on  fUlorod 
powor  loads 


the  current  is  high,  a  large  wire 
size  should  be  used,  but  the  induct¬ 
ance  should  be  maintained  in  the 
vicinity  of  6  to  10  (ih.  Resistors  are 
satisfactory  in  avc  circuits  or  low- 
current  6-plus  lines.  Small  disk 
ceramic  capacitors  are  good  (500  to 
5,000  !xu.f )  if  the  voltage  is  300  volts 
or  less.  Bulkhead  or  feed-through 
capacitor  types  are  preferable  when 
passing  a  lead  through  a  shield. 
The  high-pass  type  is  good,  especi¬ 
ally  for  the  higher  voltages.  The 
best  attenuation  is  attained  when 
each  section  of  the  filter  is  shielded, 
as  illustrated  in  Fig.  7. 

The  data  shown  in  Table  VI  were 
obtained  by  placing  the  filter  shown 
in  the  table  in  the  external  B-plus 


Table  I — Pick-up  Loop  24  inches  From  Oscillator 


ErpfrimerU  Field  Strength 

(1)  Oscillator  shielded,  batteries  external,  no  filtering. 

See  Fig.  3  .  7,000  pv 

(2)  Oscillator  unshielded,  batteries  shielded .  2,000  pv 

(3)  Oscillator  partly  shielded,  batteries  shielded .  1,800  pv 

(4)  Oscillator  and  batteries  shielded,  but  poor  ocmtact  1,400  pv 

(5)  Oscillator  and  batteries  shielded,  but  better  contact  730  pv 

(6)  Oscillator  and  batteries  shielded,  fair  contact,  no 

screws .  114  pv 

(7)  Oscillator  and  batteries  shielded,  good  contact,  no 

screws .  40  pv 

(8)  Oscillator  and  batteries  shielded,  good  contact 

with  all  screws  in  place  (Fig.  2) .  1  pv 


Table  II — Pick-up  Loop  24  inches  from  Oscillator 


Experiment  F ield  Strength 

(1)  Oscillator  shielded  as  in  (8)  of  Table  I,  but  with 

external  luitterics .  7,000  pv 

(2)  Oscillator  shieldetl  with  one-section  lead  filters. 

See  Figure  4 .  4.^  pv 

(3)  Oscillator  shielded  with  two-section  lead  filters. 

See  Figure  6,  plus  extra  iron  shield  over  coil,^ ...  >1  pv 
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Tabu  m — Pick-up  Loop  Vi  inch  from  Powor  CabU 


Experiment 

Field  Strengtf* 

(1) 

OaciUatrjr  completely  shielded,  no  filter  in  leads. . . 

off  scale 

(2) 

Oscillator  completely  shielded,  one-section  filter. . 

1,200  mV 

(3) 

Oscillator  completely  shielded,  two-section  filter. . 

120  mV 

Table  IV — Pick-up  Loop  V*  inch  from  Chauis, 

Opposite 

Oscillator  Coil 

Experiment 

Field  Strength 

(1) 

Oscillator  shielded,  one-section  filter,  no  screws  in 
bottom  shield . 

9,000  mV 

(2) 

Oscillator  shielded,  with  second  iron  shield  on  coil, 
no  screws  in  bottom  shield . 

2,000  mV 

(3) 

Same  as  above,  all  shielding  tight . 

350  mV 

(4) 

Same  as  above,  with  additional  lead  filter . 

95  mV 

Table  V — Oecillator  Shield 

Experimenl 

Field  Strength 

(1) 

Oscillator  tube  unshielded . 

1,400  mV 

(2) 

Oscillator  tube  shielded . 

600  mV 

lead  of  the  oscillator  with  the  field- 
strength  meter  pickup  loop  probe 
taped  to  the  external  battery  lead 
at  a  point  of  maximum  pickup.  The 
oscillator  shielding  was  complete 
with  all  screws  ti^tened. 

A  single  small  75-iJiiAf  feed¬ 
through  ceramic  capacitor  hardly 
attenuates  the  signal  (test  2)  un¬ 
less  used  in  combination  with  a  re¬ 
sistor  (4).  An  r-f  choke  is  con¬ 
siderably  better  than  a  resistor  for 
filtering  (5). 

In  test  6,  a  0.01-fi.f  high-pass 
capacitor  of  the  feed-through  type 
does  an  excellent  job;  but  two  of 
them  with  an  r-f  choke  between 
them  in  a  shielded  compartment  are 
much  better  (12). 

Next  best  is  the  two-section  rfc 
filter  (11).  In  test  3  of  Table  VI, 
note  the  improvement  when  using 
shielded  hook-up  wire  by-passed  at 
each  end  with  a  0.006-(*f  disk 
ceramic  for  all  wiring  inside  the 
shielded  compartment. 

Sxperimental  Results 

The  experiments  prove  that  an 
interfering  signal  can  be  bottled  up 
in  a  shielded  enclosure,  even  with 
several  wires  leaving  this  shielded 
enclosure.  To  do  this,  the  source 
of  the  interference  must  be  com¬ 


pletely  shielded;  any  wires  leaving 
the  shielded  enclosure  must  be 
filtered;  no  r-f  can  be  allowed  on 
the  outside  of  the  shielding  where 
it  can  be  radiated.  Some  basic  prin¬ 
ciples  in  the  reduction  of  all  types 
of  interference  are  shown  in  the 
accompanying  boxes. 

Radiating  Receivers 

There  are  at  least  three  types  of 
spurious  radiations  from  tv  receiv¬ 
ers  that  cause  interference  to  vari¬ 
ous  radio  services.  They  are 
local-oscillator  radiation ;  horizon¬ 
tal-sweep-circuit  radiation;  and  i-f 
amplifier  radiation.  In  all  three 


no.  5 — Crocks  la  shisldiao  psrmll  r-i 
to  l«ok  out 


cases  it  is  not  only  the  fundamental, 
but  also  various  harmonics  that  are 
radiated  and  cause  radio  and  tv  in¬ 
terference  from  the  long  waves 
down  through  the  tv  frequencies. 

In  each  case,  the  interference 
leaves  the  tv  receiver  by  one  or 
more  of  three  escape  routes,  via  the 
tv  antenna;  via  the  117-volt  a-c 
Hne;'and  by  direct  radiation  from 
the  receiver  chassis  or  associated 
wiring  and  components. 

All  interference  received  by  a 
television  set  enters  by  these  same 
three  routes.  Thus,  anything  done 
to  prevent  radiation  of  spurious 
signals  will  also  help  prevent  recep¬ 
tion  of  interference  by  that  same 
receiver. 

Antenna  Filter 

An  effective,  properly  designed, 
high-pass  filter  installed  at  the 
front  end  of  a  tv  set  will  prevent 
radiation  by  the  antenna  of  signals 
from  the  i-f  amplifier  and  signals 
and  harmonics  from  the  15-kc  hori¬ 
zontal  sweep  cricuit. 

Use  of  this  type  of  filter 
will  also  prevent  reception  of  radio 
signals  lower  in  frequency  than  the 
tv  channels.  Band-pass  filters  and 
screen-grid  tubes  in  the  r-f  and 
mixer  circuits  when  combined  with 
proper  shielding  and  filtering  of 
these  stages  will  prevent  radiation 
of  the  local  oscillator  frequency  and 
its  harmonics. 

The  a-c  line  can  easily  be  filtered 
for  all  frequencies  with  high-pass 
capacitors  plus  r-f  chokes. 

This  will  not  only  stop  any  local- 
oscillator  voltage  that  has  leaked 
out  of  the  front  end,  but  also  the  i-f 
and  sweep-circuit  signals.  In  addi¬ 
tion,  it  will  prevent  electrical  noise 


FIG.  • — CoU  ahiuld  and  Mcond  fUlar 
Mction  or*  addod 
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Tobl*  VI — niter  Circuit  Arraiig«m«nti 


TEST 

NO. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 


FIELD 
STRENGTH 
IN 
PV 

I2XX30 


10000 


ef- 

10 


^S^ELDED  _OSC  ILL  ATOR 
SMALL  HOLE  IN  SHIELD 


TO  OSC 


R,  — 1,000,  CARBON 
RFC-OHMITE  Z-50 
Cl  — 75ppF  CERAMIC 
FEED-THROUGH 


Ca-0005DISK  CERAMIC 
CjOd  SPRAGUE  HIGH-PASS 
C4-0005  CERAMIC 
FEED-THROUGH 


from  the  a-c  line  from  entering  the 
chassis  and  causing  interference. 

Chassis  Radiation 

The  easiest  way  to  stop  direct 
radiation  from  the  chassis  is  to 
keep  the  chassis  from  being  excited 
by  the  r-f  signal.  In  the  case  of  the 
local  oscillator,  this  problem  is 
solved  by  the  measures  described. 
If  there  is  any  oscillator  r-f  outside 
the  tuner  shielding,  care  should  be 
taken  in  the  mechanical  methods  of 
mounting  the  tuner  on  the  main 
chassis.  It  should  be  mounted  at 
points  of  equipotential  to  minimize 
excitation  of  the  larger  surfaces. 

To  eliminate  radiation  by  the  i-f 
amplifier  and  its  harmonics,  a  bot¬ 
tom  shield  should  be  placed  on  the 
main  receiver  chassis  together  with 
shields  for  all  tubes  and  i-f  coils. 
Any  exposed  wiring  should  be  in  a 
shield  and  the  shielded  wire  well 
bonded  where  it  penetrates  the 
chassis.  This  also  eliminates  the 
annoying  pickup  of  interfering  sig¬ 
nals  on  either  the  sound  or  picture 
i-f  by  circuit  wiring. 

This  bottom  shield  when  com¬ 
bined  with  tight  shielding  of  the 
horizontal  sweep  circuits  and  high- 
voltage  supply  and  proper  lead  dress 
to  deflection  yoke  also  helps  to 
bottle  up  the  15-kc  harmonics,  so 
bothersome  to  nearby  broadcast 
receivers.  A  metal  or  metal-lined 
cabinet  is  helpful  in  many  cases. 

A  book  on  radio  interference, 
which  should  be  read  by  all  receiver 
and  transmitter  design  engineers, 
has  been  published  by  the  USAF.* 

F-M  Receiver  Radiation 

Wide-spread  tv  interference  can 
be  caused  by  the  local  oscillator  of 


FIG.  7 — laconmaiidad  coiutnictSoii  of 
■Uolding  for  fUtor  soctfoa 


an  f-m  receiver.  Its  frequency  falls 
between  78  and  118  me,  causing 
either  direct  or  image  interference 
to  most  of  the  low  channels. 

The  strongest  tv  interference 
will  be  on  channels  5  and  6. 
The  second  harmonic  from  the 
oscillator  falls  between  156  and 
236  me,  covering  all  the  higher 
channels. 

Everything  stated  about  reducing 
tv  oscillator  radiation  also  applies 
to  f-m  oscillator  radiation. 

The  shift  in  i-f  from  21  to  42  me 
is  no  more  a  solution  to  the  oscil¬ 
lator  radiation  problem  than  to  ask 
boys  playing  ball  to  throw  the  ball 
higher  so  it  will  not  break  windows 
in  a  first-floor  apartment.  When 
the  ball  is  thrown  higher,  it  breaks 
windows  on  the  second  or  third 
floors. 


The  higher  i-f  prevents  local- 
oscillator  interference  to  other 
tv  receivers,  but  it  puts  the  oscilla¬ 
tor  radiation  where  it  may  bother 
airport  and  other  commercial  chan¬ 
nels. 

The  real  solution  is  to  prevent 
radiation.  Preventing  this  radia¬ 
tion  in  uhf  tuners  is  going  to  be  a 
problem. 
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Noise  Analyzer  for 


By  R.  F.  MERRITHEW 


Betni-conductor  Engineering 
General  Bleetrio  Compang 
Electroniee  Park 
Byraoute,  New  York 


ONE  test  necessary  to  classify 
transistors  properly  and  to 
determine  the  effects  of  different 
materials  and  processes  is  the 
measurement  of  noise  figure.  Noise 
figure  is  defined  as  the  total  noise 
power  in  the  output  divided  by  the 
noise  power  in  the  output  due  to 
thermal  agitation  in  the  input 
resistance. 

In  Fig.  1  the  input  resistance  to 
the  transistor  is  R,  with  e,  repre¬ 
senting  the  thermal  noise  within  R,. 
The  value  of  this  voltage  is 

-  4  KTRi  (/,  -  r.)  (1) 

where  K  is  Boltzmann’s  constant 
and  is  equal  to  1.347  x  lO'"  (watts 
per  degree  K,  and  T  is  the  absolute 
temperature  in  degrees  K. 

If  the  ratio  of  the  output  voltage, 
c,  to  Ct  is  A  =s  C./C,  then  the  power 
in  the  output  due  to  e,  is 

Nl 

which  is  then  the  output  power  due 
to  thermal  noise  in  the  input  resist¬ 
ance. 

If  the  total  noise  voltage  in  the 
output  is  V,  then  the  total  noise 
power  in  the  output  is 


(3) 


The  noise  figure  which  is  the 
ratio  of  Pr  to  P,  is  then 


V  * 

“  4  AT'ftV(7i  - /,T 

which  is  usually  expressed  in  db.' 

In  Figure  2  is  shown  a  simple 
block  diagram  of  one  method  of 
measuring  noise.  If  e  is  a  cali¬ 
brated  noise  source  the  output  noise 
can  be  measured  by  increasing  the 
value  of  e  until  the  power  output  Is 
doubled  that  with  e  equal  to  zero. 
The  value  of  noise  voltage  or  noise 
figure  can  then  be  read  directly 
from  the  calibrated  noise  generator 
dial  setting. 


A  somewhat  more  convenient 
method  which  does  not  require  a 
calibrated  noise  source  is  used  in 
the  analyzer  to  be  described.  In  this 
system  direct  measurement  of  noise 
voltage  and  the  value  of  A  is  made 
with  readings  taken  from  previ¬ 
ously  calibrated  attenuator  dials. 

The  Circuit 

Figure  3  shows  a  complete  block 
diagram  of  the  noise  analyzer.  It 
is  basically  the  same  as  Fig.  2  with 
the  addition  of  the  two  calibrated 
attenuators  and  SW^. 

In  the  first  position  of  SIV,  the 
input  is  set  to  some  arbitrary  set¬ 
ting  (80)  on  the  meter.  In  position 
2  the  gain  attenuator  is  adjusted 
until  the  same  reading  (80)  is  ob¬ 
tained.  Since  the  attenuator  is 
calibrated  the  gain  is  read  directly 
from  the  attenuator  dial.  In  the 
third  position  of  SlFi  the  input 
signal  is  removed  and  the  noise  at¬ 
tenuator  adjusted  to  the  calibra¬ 
tion  point  (80  again  for  conven¬ 
ience).  The  noise  figure  is  then 
read  directly  on  the  attenuator 
dial.  The  meter  time  constants  in 
this  position  are  greatly  increased 
to  facilitate  easier  reading. 

Gain  measurements  from  20  to 
59  db  in  one-db  steps  and  noise 
figure  measurements  of  10  to  48  db 
in  2-db  steps  are  possible  with  the 
unit  that  was  constructed.  The 
complete  schematic  is  shown  in  Fig. 
4.  The  grounded-emitter  con¬ 
nection  is  used  on  the  transistor 
because  of  the  higher  outputs  ob¬ 
tainable  over  the  grounded-base 
connection.  Noise  figures  for  both 
these  connections  are  very  nearly 
equal.* 

The  amplifier  between  the  tran¬ 
sistor  and  gain  attenuator  in¬ 
creases  the  very  small  noise 
voltages  to  a  reasonable  level  for 
measurement. 


FIG.  1 — Groand*d-«mlM*r  traaalstoi 


FIG.  2 — TranaUlor  noiM  m»a*ur«m«nt 


FIG.  3— Direct-r*adiiiq  noise  analyser 


The  1-kc  filter  is  a  selective  ampli¬ 
fier  with  a  parallel-T  network  in  the 
negative  feedback  loop.*  The  selec¬ 
tive  amplifier  gain  at  its  tuned  fre¬ 
quency  is  approximately  60  db  and 
ha.s  a  bandwidth  of  somewhat  less 
than  6  cycles. 

If  the  analyzer  is  calibrated  with 
this  bandwidth  taken  into  account, 
the  measurements  will  be  essen¬ 
tially  the  same  as  for  a  one-cycle 
bandwidth,  since  the  noise  output 
will  be  substantially  constant  over 
such  a  small  bandwidth. 

Metering 

The  metering  amplifier  is  a  com¬ 
mon  circuit  for  this  purpose*.  In¬ 
stead  of  using  the  usual  bridge 
rectifier  in  the  meter  circuit,  how¬ 
ever,  a  half-wave  rectifier  was  used 
because  of  the  ease  of  increasing 
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An  instrument  designed  to  measure  noise  figures  at  1,000  cps  at  a  one-cycle  bandwidth, 
using  calibrated  attenuators  which  facilitate  direct  reading  with  no  calculations  necessary 

Readings  are  direct,  no  calculations  needed 


FIG.  4 — Complat*  ■ch*inatlc  oi  noU*  onalyicr 


the  time  constants  in  the  noise  posi¬ 
tion. 

Batteries  are  used  to  bias  the 
transistor  since  even  very  small 
values  of  ripple  voltage  on  the  col¬ 
lector  or  emitter  circuit  will  upset 
the  noise  measurements.  Potenti¬ 
ometers  R,  and  Rt  adjust  the  bias, 
R,  being  a  chassis  mount  since  once 
it  is  set  it  will  remain  nearly  con¬ 
stant  for  all  transistors  with  the 
proper  setting  of  R,  which  is  placed 
on  the  front  panel. 

The  instrument  is  calibrated  by 
feeding  an  input  signal  of  —60  dbm 
to  the  input  terminals.  With  the 
meter  switch  SW,  in  the  first  posi¬ 
tion  the  meter  is  set  to  some  arbi¬ 
trary  setting  (80)  by  means  of  R^ 
With  SWt  in  the  second  position  a 
—30  dbm  signal  is  fed  to  the  col¬ 
lector  terminal  of  the  transistor. 


The  gain  attenuator  is  then  set  to 
the  20-db  position  and  R,  adjusted 
until  the  meter  reads  the  same  as  in 
the  first  step  (80). 

The  noise  attenuator  is  cali¬ 
brated  in  position  3  of  SW,  with  a 
50.6  (i-volt  input  fed  to  the  collector 
terminal.  (This  value  is  calculated 
using  Eq.  4  and  solving  for  V,  with 
F  =  48d6.  A  =  30d6.  R,  =  500 
and  (/,  -  A)  =  6.) 

For  this  calibration  it  is  neces¬ 
sary  that  the  signal  source  be  tuned 
exactly  to  the  selective  amplifier 
frequency.  The  noise  attenuator  is 
set  to  read  48  db  and  the  gain  atten¬ 
uator  to  30  db.  The  meter  is  then 
adjusted  to  the  same  arbitrary  .set¬ 
ting  as  in  the  first  two  steps  (80) 
by  means  of  R,. 

A  good  check  of  the  accuracy  of 
measurements  is  to  test  a  transistor 


in  the  analyzer.  A  direct  check  of 
the  Value  A  can  be  made  with  an 
external  vacuum-tube  voltmeter. 
Then  with  the  transistor  removed 
a  voltage  is  fed  to  the  collector 
terminal  and  the  signal  adjusted 
until  the  same  readings  as  with  the 
transistor  in  the  circuit  are  ob¬ 
tained.  The  voltage  read  is  used  to 
calculate  the  noise  figure  using  Eq. 
4. 

Accuracy  using  this  method  has 
been  found  to  be  ±  2  db. 
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Operating  principles  and  performance  details  of  two  automatic  stencil-cutting  machines,  a 
typesetting  machine  that  delivers  negatives  instead  of  slugs,  room-size  scanners  for 
correcting  color-separations,  and  a  desktop  engraver  for  making  printing  plates 


By  JOHN  MARKUS 

Aa»ociat9  Bditor,  Electronics 


The  POSSIBH.ITY  of  substituting 
phototubes  for  human  eyes  in 
connection  with  the  production  of 
stencils,  plates  and  negatives  for 
reproducing  copy  and  illustrations 
has  long  been  known.  In  the  past, 
however,  equipment  has  usually 
developed  serious  bugs  in  the  field. 
The  engineers  who  desigrned  and 
built  the  electronic  machines  could 
make  them  work  beautifully  dur¬ 
ing  demonstrations,  but  continuous 
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FIQ  1 — Opcroliag  principto  oi  •Isctronlc  ■tendl-cuttEr  copobl*  oi  transisrring 
photos  to  stoncUs.  with  500-Uno  rosoluMon  oi  dstoU 


El«ctroiilc  photocompoaiag  machln*  iis«<l  to  moks  aagotlTM  from  Firat  cwnmorcfal  productton  inodol  of  Photon  typoMttor.  Nogathro- 

which  on  ontiro  book.  "Tho  Wondorhil  World  of  Insocts",  won  oxpoabig  unit  la  at  roar.  Choico  of  typo  oIm  ond  otflo  la  mado 

roconlly  producod.  Houaing  of  thla  doTolopmontol  modal  haa  on  koyboord  at  right  of  olactrlc  typowrilor.  Mochino  dolhrora 
boon  romoTod  to  ahow  mochaniam  atrip  of  oxpoood  film.  roaombUng  galloy  proofa 


and  Engraving  Machines 


daily  use  by  non-engineering  per¬ 
sonnel  under  actual  shop  conditions 
was  something  else. 

This  year,  for  the  first  time,  de¬ 
velopmental  troubles  appear  to  be 
largely  over.  Six  firms  that  have 
been  active  in  the  field  are  placing 
in  production  new  designs  incor¬ 
porating  the  results  of  extensive 
field  tests.  These  offer  improved 
product  quality,  give  faster  results, 
ease  personnel  training  require¬ 
ments  and  in  most  cases  also  lower 
the  cost.  This  article  surveys  the 
new  models  one  by  one,  with  em¬ 
phasis  on  the  design  changes  that 
contribute  to  the  success  of  elec¬ 
tronic  printing  techniques. 

Electronic  Stencil  Cutters 

Two  different  makes  of  machines 
are  now  on  the  market  for  cutting 
mimeographing  stencils  electroni¬ 


cally  in  a  few  minutes  from  photo¬ 
graphs,  line  drawings  and  printed 
forms  as  well  as  from  typed  copy. 
Both  machines  resemble  combined 
facsimile  transmitters  and  re¬ 
ceivers,  using  photoelectric  scan¬ 
ning  of  copy  and  spark  cutting  of 
the  stencil.  Chief  differences  are 
in  resolution  of  detail  and  speed 
of  operation.  Both  eliminate  tedi¬ 
ous  proofreading  of  stencils. 

Roneo  Electronic  Stencils 

In  the  machine  made  by  Roneo 
Ltd.,  London,  two  metal  cylinders 
are  mounted  on  a  common  shaft 
driven  at  200  rpm,  as  indicated  in 
Fig.  1.  Copy  is  placed  on  the  cylin¬ 
der  which  is  adjacent  to  the  light 
source  and  phototube.  A  special 
stencil  loaded  with  a  conducting 
material  is  placed  on  the  other 
cylinder. 


When  the  machine  is  set  in  mo¬ 
tion,  the  phototube  traverses  the 
rotating  copy  cylinder  from  left  to 
right  at  a  speed  of  2i  inches  per 
minute,  giving  a  resolution  of  500 
lines  per  inch.  The  other  end  of 
the  carriage  moves  correspondingly 
across  the  stencil  cylinder.  Here, 
sparks  that  are  controlled  by  the 
phototube  output  signal  jump  from 
a  pointed  tungsten  wire  electrode 
through  the  stencil  to  the  metal 
cylinder,  burning  holes  in  the  ro¬ 
tating  stencil.  Time  for  cutting  the 
full  width  of  an  8-inch  stencil  is 
20  minutes,  and  initial  setup  and 
adjustment  of  controls  usually  takes 
about  10  minutes  more. 

The  output  signal  of  the  multi¬ 
plier  phototube  varies  linearly  with 
light  and  hence  varies  inversely 
with  opacity.  The  double-triode  in¬ 
verter  stage  serves  to  invert  the 
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phototube  signal  voltage  ■  so  it  is 
inversely  linear  to  density  as  re¬ 
quired  for  stencil-cutting.  Four 
vaeuom-tube  diodes  provide  linear¬ 
ity  correction  over  four  regions  on 
the  characteristic  curve  of  the  elec¬ 
tronic  system. 

The  inverted  and  corrected  signal 
is  fed  into  a  ring  modulator  ar- 
rangmnent  for  amplitude-modula¬ 
tion  of  a  20-kc  carrier  signal 
generated  by  a  self-excited  oscil¬ 
lator.  The  resulting  modulated 
signal  is  amplified  and  then  applied 
to  the  cutting  electrode. 

Since  sparking  erodes  the  elec¬ 
trode  point  rapidly,  the  electrode 
is  constructed  from  fine  tungsten 
wire  that  feeds  from  a  reel  through 
a  capillary  to  the  stencil.  An  elec¬ 
tronic  control  circuit  advances  the 
electrode  wire  automatically  as  it 
is  consumed,  much  in  the  manner 
of  the  electrode-moving  system  for 
an  arc  light. 

Circuit  action  is  such  that  the 
size  of  hole  made  by  a  spark  is 
constant,  but  the  number  of  holes 
produced  per  second  varies  with 
copy  density.  The  range  is  from 
about  one  hole  per  second  for  solid 
white  copy  to  about  12,000  holes 
per  second  for  solid  black  areas 
where  the  stencil  must  pass  maxi¬ 
mum  ink.  Adequate  reproduction 
of  thin  white  lines  requires  a  car¬ 
rier  frequency  about  li  times  the 
maximum  dot  frequency,  accounting  , 
for  the  choice  of  the  20-kc  carrier.. 

The  machine  has  several  advan¬ 
tages  over  conventional  stencil¬ 
making  techniques  for  illustrated 
material:  (1)  The  stencil  is  made 
directly  from  the  original,  with¬ 
out  any  intermediate  photographic 
work ;  (2)  cost  per  processed  stencil 
is  constant  regardless  of  the  nature 
of  original  copy,  hence  is  often  less 
than  for  manual  or  photographic 
stencil-cutting  of  illustrations;  (.3) 
quality  of  reproduction  made  from 
the  stencils  is  exceptionally  good, 
and  often  actually  comparable  to 
original  photos;  (4)  the  electronic 
cutting  time  of  20  minutes  is  gen¬ 
erally  much  faster  than  other  meth¬ 
ods.  The  machine  is  being  made 
available  in  the  United  States  on  a 
sale  or  rental  basis. 

Times  Stenafax  Machine 

Where  less  detail  is  required,  the 
Stenafax  machine  made  by  Times 


Placing  copy  oi  printed  form  on  cylindor  of  Stenafax  machlno.  FlnUhod  •toncU. 
ready  for  use.  Is  obtolned  in  6  minutes  on  right-hand  cylinder 


Facsimile  Corp.  offers  advantages 
of  lower  stencil-cutting  cost,  lower 
machine  cost  and  faster  cutting 
time.  Operating  principles  are 
essentially  the  same,  but  the  circuit 
is  simpler  and  more  stable.  Resolu¬ 
tion  is  about  140  lines  per  inch, 
comparable  to  that  of  a  144-screen 
halftone,  with  a  cutting  time  of  six 
minutes.  Loading  and  unloading 
takes  less  than  a  minute  more,  giv¬ 
ing  an  operator  ample  time  to  run 
mimeographing  machines  d'Ting 
stencil-cutting. 

Special  vinyl  plastic  stencils 
loaded  with  conductive  powder  are 
used.  These  are  capable  of  mimeo¬ 
graphing  upwards  of  10,000  copies 
on  standard  equipment.  Photo¬ 
graphs  and  screened  halftones  with 
good  contrast  can  also  be  trans¬ 
ferred  to  stencils. 

When  only  a  single  copy  is  re¬ 
quired,  special  recording  paper  can 
be  used  in  place  of  a  stencil;  the 
machine  speed  can  then  be  doubled. 
This  technique  gives  a  dry,  per¬ 
manent  record  in  three  minutes 
with  no  processing  required,  at  a 
fraction  of  the  cost  of  a  photostat. 


Special  Timefax  recording  paper 
containing  a  dye  for  making  copies 
by  the  hectograph  or  gelatin  process 
can  also  be  cut  electronically  on  the 
machine. 

With  electronic  stencil  cutting, 
stencils  can  be  thrown  out  after  use 
as  the  original  copy  is  available  for 
cutting  new  stencils  when  needed. 

Photon  Typesetter 

An  electronic  equivalent  of  the 
linotype  machine,  now  in  commer¬ 
cial  production,  delivers  film  nega¬ 
tives  instead  of  type  .slugs.  These 
can  be  used  directly  to  expose 
plates  for  offset  printing,  or  can  be 
converted  to  a  line  cut  by  an  en¬ 
graver  for  conventional  printing. 

The  new  photocomposing  ma¬ 
chine,  being  manufactured  under 
the  name  Photon,  was  designed  by 
French  engineers  Rene  A.  Higonnet 
and  Louis  Moyroud.  Development 
to  the  production  stage. has  been 
carried  out  by  the  Graphic  Arts 
Research  Foundation,  Inc.  of  Cam¬ 
bridge,  Mass. 

The  heart  of  the  machine  is  a 
H-pound  glass  disk  rotating  at  600 
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ExaaapU  of  Bomo  •Isctoonic  itracQ 


ComparUoa  of  mtnwoqraphsd  copy 
(right)  with  origtaol  photo 


rpm,  on  which  is  the  equivalent  of 
16  different  complete  fonts  or 
families  of  type  arranged  in  circles 
as  in  Fig.  2.  On  one  side  of  the 
disk  is  an  electronically  controlled 
flash  lamp  that  gives  an  intense 
light  for  a  few  microseconds  to 
expose  film  when  the  desired  char¬ 
acter  on  the  whirling  disk  is  pre- 
cfeely  in  the  correct  printing 
position.  The  film  is  exposed  one 
letter  at  a  time  in  this  way.  A  mir¬ 
ror  in  the  associated  optical  system 
advances  the  printing  light  beam 


the  right  amount  for  each  character 
width  automatically.  Since  the  light 
leaving  the  disk  lens  is  collimated, 
the  mirror  can  be  placed  at  any 
position  in  the  beam  without  chang¬ 
ing  the  focus  at  the  plane  of  the 
film.  This  arrangement  avoids  the 
necessity  for  moving  the  heavy 
film  and  film  holder. 

Type  size  can  be  changed  as  often 
as  desired,  even  in  the  same  line, 
by  means  of  a  turret  of  lenses  in 
the  optical  system.  Range  of  size, 
from  5  point  to  36  point,  is  con¬ 
trolled  from  the  operator’s  key¬ 
board.  The  size  of  a  character  is 
increased  simply  by  projecting  a 
bigger  image  of  it  onto  the  film. 
Line  length,  vertical  spacing  be- 
tw’een  lines  and  other  operations 
are  controlled  by  means  of  pushbut¬ 
tons  and  knobs  on  a  panel  alongside 
the  typewriter. 

The  input  to  the  machine  is  a 
specially  designed  electric  type¬ 
writer  having  a  standard  keyboard. 
Pressing  a  key  types  a  character 
conventionally  on  paper  for  visual 
checking,  and  actuates  a  set  of 
permutation  bars  through  which 
nine  electrical  contacts  are  closed. 
Each  key  on  the  typewriter  actuates 
its  own  unique  combination  of  open 
and  closed  contacts. 

Some  type  of  storage  device  is 
needed  in  any  composing  system 
which  produces  a  justified  output. 
The  characters  and  spaces  in  a  line 
must  be  remembered  as  they  are 
.set,  so  that  a  few  seconds  later 
they  can  be  combined  with  the 
right  interword  spaces  to  produce 
a  given  length  of  line. 

Immediately  behind  the  type¬ 
writer  there  is  a  flat,  rectangular 
frame  filled  with  rows  of  horizontal 


metal  pins.  These  pins  can  be 
pushed  back  and  forth  so  that  they 
project  outward  from  either  face 
of  the  supporting  frame.  A  spring 
holds  each  pin  in  place  on  either 
side  of  the  frame.  There  are  nine 
pins  in  a  vertical  column  and  there 
is  a  column  of  pins  for  each  posi¬ 
tion  the  typewriter  carriage  can 
occupy. 

Mechanical  Memory  ' 

A  vertical  column  of  nine  sole¬ 
noids  is  carried  on  the  typewriter 
carriage.  The  solenoids  are  con¬ 
nected  to  the  contacts  which  are 
operated  by  the  permutation  bars 
of  the  keyboard.  Each  solenoid  can 
drive  a  hammer  toward  one  pin  in 
the  vertical  row  associated  with 
each  position  of  the  typewriter  car¬ 
riage. 

Normally  all  pins  in  the  frame 
project  toward  the  typewriter. 
When  the  solenoids  operate,  they 
drive  the  corresponding  pins 
through  the  frame.  The  carriage 
then  spaces  one  step,  and  with  the 
next  key  operation  the  solenoids 
push  in  a  group  of  pins  in  the  next 
vertical  row.  Thus  the  code  descrip¬ 
tion  of  one  line  of  copy  is  stored 
at  the  back  of  the  typewriter  as  an 
array  of  pins. 

Justifying  Lines 

The  justification  computer  is  an 
electrical  unit  that  is  fed  directly 
by  the  nine  electrical  contacts  on 
the  typewriter  (the  same  contact* 
that  control  the  nine  solenoids  on 
the  carriage)  and  by  a  stepping 
switch  actuated  by  l^e  space  bar 
of  the  t3rpewriter.  This  telephone- 
type  switch  advances  one  position 
for  each  word,  so  that  its  position 
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COJOR  black  cyan  maoenta  yellow 

TRANSPABENCY  SEPARATION  NEGATIVES 


FIG.  3 — Functional  diagram  of  Fimo-Lif*  tcannor  for  producing  lour  corroctod  Mporotion 
nogotiTOS  from  on*  color  traniparoncy  •Imullonoonaly 


FIG.  4 — Mothod  of  using  cothodo-roy  lubos  in  RCA  all-oloctronic  mochino  oquip- 
mont.  Thu  Ayatom  convarta  aoparotion  plotoa  into  four  corroctod  nagotiTM 


at  Uie  end  of  the  line  indicates  the 
number  of  interword  spaces. 

Each  chAractex  ia  identified  elec¬ 
trically  by  the  same  nine-digit  code 
used  for  the  mechanical  pins.  Five 
of  the  digits  indicate  the  width  of 
the  character  and  the  remaining 
four  distinguish  among  characters 
of  the  same  width.  If  an  open  con¬ 
tact  represents  zero  and  a  closed 
contact  represents  one,  a  typical 
character  might  have  the  code  num¬ 
ber  010010111  when  written  in 
binary  form.  Expressed  in  the 
decimal  system  this  would  be  9-7, 
and  would  mean  that  the  character 
is  nine  units  wide  and  is  character 
number  seven  of  that  width. 

An  accumulator  adds  the  width- 
specifying  binary  numbers  trans¬ 
mitted  from  the  keyboard  and 
subtracts  the  sum  from  the  final 
line  width.  The  difference  is  the 
amount  of  space  which  must  be 
distributed  among  the  interword 
spaces;  this  is  divided  by  the  num¬ 
ber  of  interword  spaces  indicated 
by  the  stepping  switch  to  get  the 
required  space  between  words.  The 
calculation  is  obtained  automati¬ 
cally  at  high  speed  by  a  special  add¬ 
ing  process  in  the  justifier. 

After  the  operator  has  checked 
the  typed  line  and  corrected  any 
errors  by  punching  new  keys  for 
those  character  positions,  a  single 
key  is  pressed  to  release  the  opera¬ 
tion  for  photography.  Now  the 
decode  and  control  unit  automati¬ 
cally  begins  the  final  composition 
of  the  line.  A  reading  carriage 
moves  across  the  back  of  the  type¬ 
writer  storage  unit  As  it  reaches 
each  vertical  column  of  pins  it 
senses  which  pins  are  projecting 
through,  and  closes  contacts  to  con¬ 
vert  these  pin  settings  back  to  nine¬ 
digit  electrical  binary  code  for  oper¬ 
ating  the  decoding  relays  which 
initiate  the  photographic  operation. 

Clearing  of  the  mechanical  mem¬ 
ory  and  exposing  of  the  film  is 
known  as  reading  out,  and  takes 
place  faster  than  the  typist  can 
work.  The  typist  can  therefore 
start  on  the  next  line  while  the  last 
line  is  being  read  out. 

Exposure  of  Film 

As  the  1,440-character  matrix 
disk  in  the  photographic  unit 
rotates,  each  character  in  a  partic¬ 
ular  circle  is  swept  past  the  aper¬ 


ture  of  the  optical  system  once  for 
each  revolution.  A  commutator 
which  rotates  synchronously  with 
the  disk  is  composed  of  conducting 
and  insulating  segments  so  ar¬ 
ranged  that  when  a  character  is  in 
the  aperture  of  the  optical  system 
its  identification  code,  expressed  in 
terms  of  conduction  and  insulation, 
is  under  the  brushes  of  the  commu¬ 
tator.  When  coincidence  is  obtained 
with  the  character  called  for  by  the 
electrical  memory,  an  impulse  is  fed 
to  an  electronic  gate  in  the  strobo- 
.scope  circuit. 

Final  control  of  the  photographic 
impulse  is  exercised  by  a  narrow 


slit  on  the  outermost  circle  of  the 
disk.  Each  character  is  associated 
with  a  slit,  and  the  relative  location 
of  the  character  and  its  slit  is  main¬ 
tained  with  high  precision.  The 
slits  are  scanned  by  a  light  beam 
and  phototube  combination  as  the 
disk  revolves.  The  electrical  im¬ 
pulses  from  the  phototube  also  go 
to  the  gate  circuit,  but  neither  the 
impulse  from  the  electrical  memory 
nor  the  impulse  from  the  phototube 
alone  will  actuate  the  light  source. 
Only  when  the  two  signals  appear 
simultaneously  can  the  strobo¬ 
scopic  light  fire.  Thus  the  desired 
character  is  selected  by  a  signal  of 
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Time-Uf0  Color  Seonnor 


The  Time-Life  electronic  color- 
correction  scanner  was  designed  to 
work  at  same-size  ratio  for  the  pro¬ 
duction  of  balanced  three-color  and 
black  separation  negatives  from 
8  X  10-inch  or  smaller  color  trans¬ 


Timv-Ui*  color  tcoiuior.  with  light-light  housinga  ■wtmg  forward  to  show  tho 
four  cylindora  on  which  corroclod  nogatiro*  aro  npoaod 


Artial's  akolch  of  production  modol  of  RCA  color  corroctor 


relatively  long  duration  but  it  is 
given  its  precise  position  on  the 
him  by  the  brief  impulse  from  the 
phototube. 

Film  Transport  System 

After  the  character  is  projected 
on  the  film,  a  variable  escapement 
moves  the  beam-shifting  mirror  an 
amount  proportional  to  the  char¬ 
acter  width  called  for  by  the  decod¬ 
ing  relays.  Interword  spacing  sig¬ 
nals  from  the  justifier  similarly 
operate  the  variable  escapement. 

When  a  signal  calling  for  a  typo¬ 
graphic  change  is  encountered,  the 
control  unit  momentarily  halts  the 


composition  process  and  initiates 
the  operation  of  servomechanisms 
which  either  rotate  a  lens  turret  to 
a  new  position  or  swing  the  disk  to 
a  new  operating  radius,  or  both 
operations. 

When  exposure  of  one  line  has 
been  completed,  a  vertical  escape¬ 
ment  spaces  the  film  vertically  a 
predetermined  amount  to  place  it 
in  position  for  the  start  of  the  next 
line. 

The  information  placed  in  stor¬ 
age  by  keyboard  operation  is  suffic¬ 
ient  to  control  all  phases  of  the 
photographic  process,  allowing  the 
operator  to  work  on  the  next  line 


parencies. 

The  color  transparency  is 
wrapped  around  a  glass  cylinder 
which  is  a  continuation  of  a  steel 
drum  around  which  are  wrapped 
four  sheets  of  unexposed  process 
film,  as  shown  in  Fig.  3.  White 
light  from  an  incandescent  lamp  is 
focused  to  a  minute  spot  on  the 
inner  surface  of  the  color  transpar¬ 
ency.  The  colored  light  emerging 
is  split  by  a  lens  into  three  paths. 
Conventional  red,  green  and  blue 
color-separation  filters  are  inserted 
in  each  of  the  three  paths,  and  a 
phototube  is  placed  behind  each 
filter. 

The  three  phototube  output  sig¬ 
nals  are  fed  into  an  electronic  com¬ 
pressor  circuit  which  permits  ad¬ 
justment  of  the  density  ratio  to  a 
usable  or  desirable  figure.  The 
three  outputs  are  then  fed  into  a 
masking  computer,  where  pre-de- 
termined  values  of  each  color  are 
used  to  compensate  the  other  color 
values. 

The  output  of  the  masking  com¬ 
puter  is  fed  into  a  black  computer, 
which  evaluates  the  ratio  of  the 
three  signals  and  determines  how 
much  black  should  be  added.  This 
output  is  divided  and  modulates  the 
three  color  values  in  addition  to 
setting  up  black  printer  values. 

Four  signals,  one  for  each  color 
and  black,  are  then  fed  into  a 
printer  control  unit.  This  unit 
controls  the  intensity  of  a  glow  tube 
which  prints  the  spot  on  the  four 
pieces  of  film  that  are  to  be  the 
color-separation  negatives.  The 
elapsed  time  from  reading  to  expos¬ 
ure  is  about  l/l,000th  second. 

Scanning  of  the  picture  is  accom¬ 
plished  by  rotating  the  entire  drum 
'■while  advancing  it  lengthwise.  The 


while  the  negative  for  the  previous 
line  is  being  exposed.  A  typist 
without  special  training  was  able 
to  operate  the  machine  at  a  rate  of 
12,000  characters  an  hour  in  setting 
copy  for  the  first  book  to  be  pro¬ 
duced  in  its  entirety  by  .  the 
machine. 
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entire  scanning  process  takes  66 
minutes  tor  an  8  x  10-inch  subject 
scanned  at  500  lines  to  the  inch. 
This  time  is  doubled  when  the  scan¬ 
ning  is  done  at  1,000  lines  to  the 
inch. 

An  auxiliary  circuit  provides  for 
added  highlight  controls.  Masking 
ratios  may  be  changed  at  will  by 
means  of  plug-in  control  coils. 

The  separation  negatives  taken 
from  the  machine  are  the  same  size 
as  the  transparent  copy  scanned, 
but  500-line  scan  allows  a  blow-up 
after  scanning  of  3  to  1,  based  on 
experience  with  Lift  editorial  copy. 
For  1,000-line  scan,  permissible 
blow-up  is  practically  unlimited. 

Approximately  90  percent  of  all 
the  work  now  produced  in  the  East¬ 
man  Kodak  engraving  shop  is  made 
from  separations  made  on  the  scan¬ 
ner,  in  operation  at  the  New  York 
demonstration  shop  of  Printing  De¬ 
velopments,  Inc.  Kodak  now  finds 
it  possible  to  reproduce  medical  and 
dental  subjects  with  a  degree  of 
authenticity  and  fidelity  hitherto 
unattainable.  This  is  possible  be¬ 
cause  of  the  superior  color  rendi¬ 
tion  and  delicacy  of  tone  which  is 
maintained  in  electronically  scanned 
separations. 

kCA  Color  Corrector 

An  all-electronic  corrector  now 
nearing  production  by  RCA  works 
from  three  uncorrected  positive 
color  separations  that  are  produced 
photographically.  It  provides  rapid, 
automatic,  dot-by-dot  color  correc¬ 
tion  of  the  positives. 

The  ixMtrument  uses  a  fiying-spot 
cathode-ray  tube  as  a  scanning  light 
source.  Lenses  focus  the  light  into 
a  beam,  and  an  optical  beam  splitter 
divides  this  into  three  identical 
scanning  beams,  each  directed 
through  one  of  the  three  uncor¬ 
rected  separations  as  in  Fig.  4.  The 
moving  spot  of  light  takes  10 
minutes  to  scan  the  full  image  area. 
Phototubes  behind  the  separations 
convert  the  transmitted  light  into 
three  electrical  signals,  each  repre¬ 
senting  one  of  the  primary  colors 
of  the  subject  These  signals  are 
then  fed  to  an  electronic  computer. 

Ink  data  representing  the  char¬ 
acteristics  of  the  inks  and  paper  to 
be  used  in  the  reproduction  are  set 
into  the  computer  before  the  cor¬ 
recting  operation  starts.  In  appro- 

ia 


no.  5 — Simpliii»d  block  diagram  of  pbolooloctrtc  oagroror.  Too*  cemponaator 
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priate  circuits  the  ink  data  signals 
are  compared  with  those  from  the 
phototubes.  Any  difference  be¬ 
tween  the  signals  shows  up  as  an 
error  voltage  that  is  amplified  and 
fed  back  into  the  ink  color  generat¬ 
ing  circuits.  There  the  error  signal 
is  used  to  change  the  output  of  the 
ink  color  generators  in  a  way  that 
reduces  the  difference  voltage.  This 
is  the  equivalent  of  the  color  etcher 
or  dot  etcher’s  changing  of  dot  sizes 
manually. 

The  copy  cedor  is  compared  to  this 
second  “proof'.  The  comparison 
operation  is  fast  and  continuous,  so 
that  almost  instantaneously  the  dif¬ 
ference  between  inks  and  copy  is 
reduced  to  a  minimum.  Actually  the 
computer  is  solving  three  simulta¬ 
neous  equations  of  the  fourth  de¬ 
gree  at  a  rate  of  several  thousand 
solutions  per  second. 

The  solutions  of  the  simultaneous 
equations  provide,  element  by  ele¬ 
ment,  the  characteristics  of  the 
separation  for  each  process  print¬ 
ing  color.  The  relaticm  between 
the  solutions  determines  the  char¬ 
acteristics  of  the  black  printing 
plate,  the  signals  for  which  are  gen¬ 
erated  by  a  fourth  channel. 

Each  of  the  four  corrected  signals 
in  turn  becomes  the  input  to  a 
cathode-ray  monitor  tube,  produc¬ 
ing  there  the  image  for  one  of  the 
final  color-corrected  negatives.  This 
image  is  photographed  with  an  ordi¬ 
nary  camera,  for  use  by  the  en¬ 
graver  in  making  the  corresponding 
color  plate.  The  entire  scanning, 
correcting  and  photographing  proc¬ 
ess  is  repeated  four  times,  once  for 
each  ink  signal. 


FIG.  • — Coastnictfen  of  hoalod  styhm. 
and  bolM  prodncod  by  It  fa  plaatic 
plot#  for  light  and  dark  oroaa  on  photo¬ 
graphic  copy 

Use  of  this  combination  elec¬ 
tronic  and  camera  system  permits 
corrected  separations  to  vaiy  in  size 
within  reasonable  limits.  The  all- 
electronic  system  scans  in  about  ten 
minutes,  hence  total  time  for  pro¬ 
ducing  a  set  of  four  corrected 
separations  is  40  minutes  plus  setup 
time  and  camera  loading  and  un¬ 
loading  time. 

Eloctronic  Engrwfor 

A  photoelectric  machine  for  pro¬ 
ducing  a  half-tone  printing  plate  on 
plastic  material  is  made  by  Fair- 
child  Camera  and  Instrument  Corp. 
It  utilizes  operating  principles  that 
combine  various  photoelectric  en¬ 
graver  inventions  by  Walter  Howey 
and  George  Washington,  Jr.  Chief 
application  is  for  newspaper  repro¬ 
duction  of  photographs.  The  fin¬ 
ished  plr.te  compares  favorably  with 
plates  made  by  the  conventional 
photochemical  process. 

Over  1,000  of  the  electronic  en¬ 
gravers  are  now  in  use  on  a  rental 
basis  at  daily  and  weekly  newspaper 
plants  and  at  commercial  printers. 
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ThA  majority  of  the  machines  make 
66-«creen  or  85-screen  halfttmes  for 
use  on  newsprint;  so  far,  only  about 
10  percent  of  them  are  factory-set 
to  make  lOO-screen  and  120-8creen 
halftones  for  coated  paper. 

In  appearance,  the  photoelectric 
engraver  resembles  a  small  screw¬ 
cutting  lathe  having  two  cylinders 
mounted  end  to  end  on  a  common 
arbor.  A  positive  photographic 
print,  cropped  or  projected  to  the 
sise  of  the  engraving  desired,  is 
attacked  to  one  cylinder  for  scan¬ 
ning  by  a  phototube  mounted  on 
the  belt-driven  lathe  carriage.  The 
light  source  for  this  phototube  is 
chopped  by  a  commutator-type 
screen  generator  in  the  lamp  fila¬ 
ment  circuit  as  indicated  in  Fig.  5, 
so  that  the  phototube  sees  dot  areas 
of  the  copy  rather  than  a  continuous 
scanning  line. 

A  sheet  of  plastic  is  curved  over 
the  other  cylinder  and  clamped  in 
position  under  the  engraving  cut- 
terhead  also  mounted  on  the  car¬ 
riage.  The  cutter  is  a  heated  stylus 
ground  to  a  pyramid-shaped  point 


and  driven  in  and  out  by  a  magnetic 
armature  which  receives  the  ampli¬ 
fied  and  tone-corrected  output  of  the 
phototube.  As  the  point  penetrates 
the  surface  of  the  celluloid  it  bums 
small  p3rramid-shaped  depressions 
in  the  surface. 

When  the  photoelectric  input  is 
scanning  a  white  area,  the  signal 
voltage  is  high  and  the  hot  stylus 
burns  a  deep  crater  as  shown  at  the 
left  in  Fig.  6.  When  a  black  area 
is  being  scanned,  the  signal  voltage 
is  low  and  only  a  shallow  hole  is 
burned  as  at  the  right  in  Fig.  6. 
With  shallow  holes,  there  is  maxi¬ 
mum  plate  surface  to  take  printing 
ink  and  the  plate  prints  the  desired 
corresponding  black  area. 

Electronic  amplifiers,  control  cir¬ 
cuits  and  tone-correcting  circuits 
involving  about  20  tubes  are  used 
between  the  scanning  system  and 
the  cutter  head,  so  that  the  depth  of 
the  depressions  formed  in  the  sur¬ 
face  of  the  celluloid  corresponds  to 
graduations  of  shade  of  the  photo¬ 
graphic  print  being  scanned. 

A  tone  wheel  is  used  as  an  elec¬ 


trostatic  generator  to  produce  an 
a-c  signal  for  creating  a  half-tone 
screen.  A  toothed  wheel,  mounted 
on  the  same  shaft  as  the  cylinders, 
rotates  within  a  coplanar  coaxial 
outer  ring  having  a  like  number  of 
internal  teeth.  A  d-c  potential  is 
applied  between  the  two  sets  of 
teeth,  so  that  relative  movement  of 
teeth  past  each  other  varies  capaci¬ 
tance  and  hence  current.  To  obtain 
the  conventional  staggered-dot  half¬ 
tone  pattern,  the  outer  wheal  ro¬ 
tates  half  a  tooth  space  for  each 
revolution  of  the  inner  wheel. 

The  maximum  size  of  engraving 
that  can  be  made  on  present  ma¬ 
chines  is  8  by  10  inches.  An  en¬ 
graving  of  this  size  with  a  66-line 
screen  can  be  cut  in  80  minutes, 
since  the  linear  travel  of  the  car¬ 
riage  is  i  inch  per  minute.  Finer 
screens  require  more  engraving 
time.  After  taking  the  completed 
engraving  off  the  machine,  it  is 
trimmed,  scrubbed  in  clear  water, 
and  mounted  on  a  wood  or  metal 
block  with  adhesive  tape  that  is 
coated  on  both  sides. 
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Purdue  Universitv 
West  Lafayette,  fnd. 


IN  THE  STUDY  of  rocket  motors, 
pressure  variations  encountered 
are  not  only  extremely  high  but 
may  contain  high  rates  of  change. 
The  instrument  developed  here  is 
capable  of  measuring  these  pres¬ 
sures  from  vacuum  to  30,000  psig 
over  a  frequency-response  range 
from  zero  to  110,000  pressure  varia¬ 
tions  per  second. 

This  system  shown  in  the  block 
diagram.  Fig.  1  employs  a  ca¬ 
pacitance  probe  as  a  pressure 
pickup.  Change  in  capacitance  ow¬ 
ing  to  pressure  change  on  the 
pickup  frequency-mod ulates  an  os¬ 
cillator.  This  oscillator  in  turn 
feeds  its  voltage  through  three 
limiter  amplifiers.  The  amplifiers 
are  followed  by  a  ratio  detector 
coupled  to  the  oscillograph  through 
a  cathode  follower.  A  probe  in  the 
rocket  cylinder  triggers  a  sweep 
generator  that  supplies  the  time 
base  on  the  oscillograph.  An  oscil¬ 
lator  is  then  employed  to  intensity- 
modulate  the  oscillograph  beam; 
therefore,  the  oscillograph  presen¬ 
tation  contains  both  pressure  varia¬ 
tions  and  time  marked  directly  on 
its  face.  Thus  the  camera  has  a 
complete  graph  of  pressure  varia¬ 
tions  in  the  rocket  engine  with 
respect  to  time. 

Detailed  Circuit 

The  pressure  pickup,  a  pressure- 
responsive  capacitor  made  by  H. 
Rutishauser  Scientific  Instruments 
Corporation,  Aitadena,  California, 
has  a  replaceable  diaphragm 
and  back-pressure  connection.  Dia¬ 
phragms  are  available  for  pres¬ 
sures  from  vacuum  to  30,000  psig 
in  eight  ranges. 

Fifty  feet  of  Belden  8229  cable 
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Rocket  Motor  Studies 

(.aparitor  pickup  responsive  to  pressure  and  frequency-modulated  oscillator  permit  oscil¬ 
lograph  studies  of  high-pressure  variations  having  high  rates  of  change.  System  can  be 
operated  with  other  types  of  pickups  that  present  a  change  of  resistance,  capacitance  and 

inductance  or  combination  of  same 


connect  the  pressure  pickup  to  the 
indicator.  This  length  of  cable  was 
chosen  as  approximately  a  half 
wavelength  at  10.5  me.  It  therefore 
reflects  the  same  impedance  as  the 
pressure  pickup  imposes  on  the  re¬ 
ceiving  end.  A  series  capacitor 
couples  the  cable  to  the  oscillator. 
This  capacitor  is  directly  coupled 
to  a  shunt  capacitance  across  the 
oscillator’s  tank  coil.  The  combina¬ 
tion  allows  calibrating  the  devices 
without  changing  the  operating  fre¬ 
quency. 

Frequency-Modulation  Detector 

The  oscillator  employed  here  and 
shown  in  Fig.  2  is  an  electron- 
coupled  Hartley  type.  Overall  fre¬ 
quency  response  of  the  three  limiter 
stages  is  such  that  the  three-db 
points  are  300  kilocycles  apart  cen¬ 
tered  around  the  carrier  frequency 


of  10.6  megacycles.  The  oscillator 
and  three  limiter  stages  employ 
type  6AK5  tubes.  A  6AL5  is  em¬ 
ployed  as  a  ratio  detector  biased 
negative  so  it  can  drive  the  12AU7, 
which  is  a  cathode  follower.  This 
negative  bias  is  necessary  to  keep 
the  output  at  zero  potential  with 
no  pressure  applied  to  the  pressure 
pickup.  The  cathode  follower  also 
contains  a  100-microampere  meter 
that  can  be  directly  calibrated  in 
psig. 

The  power  supply  used  in  this 
system  supplies  a  positive  potential 
of  125  volts  with  a  ripple  of  three 
mv,  rms.  A  v-r  tube  provides  a  regu¬ 
lated  potential  of  —76  volts.  The 
scope  used  for  the  presentation 
pattern  is  a  Dumont  304-H  with 
a  Pll  screen.  The  results  obtained 
with  this  system  during  test  pro¬ 
cedure  had  ri.se  times  of  less  than 


six  microseconds.  These  results 
were  obtained  by  dropping  a  tem¬ 
pered  steel  ball  on  a  highly  tem¬ 
pered  piston  exerting  pressure  on 
a  small  column  of  mercury  that  was 
against  the  pickup  diaphragm. 

Such  a  system  can  work  with  any 
type  of  transducer  that  presents  a 
change  of  resistance,  capacitance, 
inductance  or  any  combination  of 
these  quantities.  Therefore,  this 
system  would  operate  with  a  re¬ 
sistance-wire  strain-gage  as  trans¬ 
ducer,  a  capacitance  microphone 
and  many  other  transducers. 
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FIG.  2 — Circuit  diagram  of  tho  pickup,  oscillator,  Ilmitor,  dotoetor  and  cotkodo-iollowor  drWo  portions  oi  tko  prsssuro  indicator 
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LINEAR-ACCELERATOR  RESEARCH 
Tht  grid  element  permits  injection  and 
pkose  locking  of  an  efficient  source  of 
microwave  energy 


RADIO-FREQUENCY  HEATING 
The  grid-control  element  may  be  linked  to 
provide  automatic  load  protection  for  the 
magnetron  during  transmission-line  varia¬ 
tions 
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Uses  for  Grid-Controlled 


Magnetron  Oscillators 


PULSED  RADAR 

ly  eliminating  kigh-voltoge  pulsed  modu¬ 
lators,  the  low-power  grid-pulsing  tech¬ 
nique  of  grid  mognetrons  opens  a  new  ap¬ 
proach  to  radar  design  problems 


MOVING-TARGET  RADAR 
Microwave  stabilisation  of  the  ■agnetron 
oscillator  by  grid-element  injectioa  en¬ 
hances  usefulness  of  Doppler  principle 
while  modulotion  of  corrier  provides  0 
powerful  antijam  feature 


CATHODE 


VANES 


Top  view  of  labe's  eaode  eectloa  shows  plac 
toageatial  beena-cnmal  flow 


of  Toaea  oad  grids;  also 
Toao  dps 


Orid-contrelled  magaetroa:  cutaway  view  of  oi 

oiiaugeaieat 


secdoa  shows  waae-ostd-grid 


HIGH-POWER  RADAR 
Selected  and  adjustable  division  of  elec¬ 
tron  flow  within  on  OKilloting  mognetron 
can  reduce  tube-surface  erosion  ond  spark¬ 
ing  by  providing  additional  heat-dissipa¬ 
tion  surfaces 


TELEViSiON  RELAY 

Video  moduiation  of  a  subcarrier  con  pro¬ 
vide  reiioble  and  inherently  stable  micro- 
wave  radio-rsloy  systems 


MICROWAVE  WIDE-BAND  NOISE 
GENERATORS 

Noise  modulation  of  the  grid  element  fur¬ 
nishes  test-signal  sources  for  comples  band¬ 
width  investigations 


ULTRAHIGH-FREQUENCY  TELEVISION 
Video  modulation  of  high-power  grid- 
controlled  magnetrons  con  provide  nhf-tr 
broadcast  service.  Required  frequency 
stability  can  be  achieved  by  grid-element 
injection 


Grid  Magnetron  Delivers 
Modulated  UHF  Output 


Control  grid  placed  between  vane  tips  in  multiple-cavity  magnetron  governs  power  output 
to  load.  Microwave  carrier  can  be  amplitude  modulated  with  video  or  other  intelligence. 
Tube  may  be  used  for  tv  relaying,  subcarrier  telemetering,  grid-pulsed  and  moving-target¬ 
seeking  radar 


FIG.  1 — Maquctron  pow«r  output  ▼onus  con-  pi(j.  2 — Plot*  charactoriatlc  and  qrid-to-plato  tronsior  choractoiUtic  for  grld- 
trol-^rid  Toltofo  controllod  maqnotron 
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Microwave  power  may  be  gen¬ 
erated  efficiently  by  the  mul¬ 
tiple-cavity  magnetron.  Its  growth 
in  importance  since  the  start  of 
World  War  II  has  been  tremendous 
and  magnetrons  for  radar  and  other 
applications  today  constitute  a  ma¬ 
jor  portion  of  transmitting-tube 
production. 

Application  of  the  magnetron  in 
the  communications  and  television 
fields  has  been  limited  chiefly  by 
lack  of  an  accurate  control  element. 
Problems  of  inherent  fre<iuency  in¬ 
stability  and  lack  of  simple  modula¬ 
tion  systems  have  forced  the  adop¬ 
tion  of  lower  efficiency  devices. 

A  highly  stable  three-element 
magnetron  may  be  constructed  by 
locating  control  grids  near  the  mag¬ 
netron’s  vane  tips.  Power  output, 
pushing  and  pulling  factors  and  os¬ 
cillator  starting  current  can  be  con¬ 
trolled  electronically  by  this  grid. 
The  photograph  shows  a  tunable 


Talortiloii  iMt  pattoni  fcafrud  from 
grid-magaotron  traasmlttor 

grid  magnetron  capable  of  deliver¬ 
ing  60  watts  c-w.  The  tube  tunes 
approximately  ±60  me  with  the 
center  frequency  near  2,360  me.  The 
vane-and-grid  arrangement  is  vis¬ 
ible  in  the  cutaway  view  of  the 
magnetron’s  anode  section.  The  grid 
magnetron  has  been  used  in  wide¬ 
band  television  applications  and 
video  subcarrier  service.  It  has  been 
pTssible  also  to  lock  the  magne¬ 
tron’s  frequency  to  an  external  low- 


level,  crystal-controlled  signal.  The 
photograph  shows  a  video-modu¬ 
lated  grid  magnetron  employed  in 
an  experimental  television  relay 
system. 

Proposed  applications  for  the 
grid-controlled  multiple-cavity  mag¬ 
netron  are  found  in  radar,  uhf  tele¬ 
vision,  microwave  communications, 
nuclear  research  and  radio-fre¬ 
quency  heating. 

Grid  Operation 

Frequency  stability,  achieved 
through  grid  injection,  should  prove 
particularly  important  both  in  uhf 
television  broadcasting  and  in  sub¬ 
carrier  multiple-relay  service.  Fre¬ 
quency  stability  is  also  advanta¬ 
geous  in  Doppler  radar. 

The  low-power  grid-pulsing  tech¬ 
nique  used  with  the  grid-controlled 
magnetron  may  open  a  different 
approach  to  radar  circuit  prob¬ 
lems  by  eliminating  the  need  for 


Magnetron  Characteristics 


Figure  1  illustrates  the  effect  of 

grid  voltage  on  output  power  tential  (980  volts)  and  constant 
for  a  grid-modulated  magnetron  magnetic  field.  The  mean  carrier 
operated  with  constant  anode  po-  power  of  approximately  45  watts 


may  swing  from  82  to  10  watts  with 
a  grid-voltage  swing  of  ±135  volts. 
The  magnetron’s  output  power  is 
therefore  proportional  to  its  grid 
voltage.  Unlike  normal  amplitude 
modulation,  the  r-f  output  voltage 
is  proportional  to  the  square  root  of 
the  grid  voltage.  The  waveform  on 
page  148  shows  varying  percentages 
of  60-cycle  grid  modulation.  The 
center  line  indicates  the  50-watt 
carrier.  The  signal  was  recovered 
from  the  magnetron’s  2,350-mc  r-f 
output  using  a  crystal  pickup  in  a 
coaxial  transmission  line. 


Vl4«o-moduIat*d  grid  magngtroa  oaed  In  MpcrlnMnlal  InUvteien  raloy 


The  equipment  designer  is  accus¬ 
tomed  to  the  voltage,  current  and 
gauss  characteristics  showing  over¬ 
all  magnetron  performance.  In  the 
case  of  the  grid  magnetron,  with 
fixed  magnetic  field  across  its  in¬ 
teraction  space,  magnetron  per¬ 
formance  may  be  shown  by  the 
plate  characteristic,  Fig.  2 A.  Here 
we  see  the  need  for  maintaining 
constant  anode  potential ;  should  the 
anode  power-supply  voltage  increase 
when  the  grid  bias  is  increased  a 
partial  cancellation  of  the  modula¬ 
tion  will  occur.  Figure  2B  shows 
the  magnetron  grid-plate  transfer 
characteristics  for  a  fixed  magnetic 
field  and  constant  anode  current. 

To  maintain  constant  anode  po¬ 
tential  and  avoid  the  partial  cancel¬ 
lation  of  modulation  that  would 
occur  should  the  anode  supply  volt- 


high-voltage  pulsed  modulators. 

The  grid  principle  makes  use  of 
the  fact  that  grids  may  be  placed 
between  the  vanes  of  a  multiple — 
cavity  magnetron  in  such  a  way 
that  they  are  not  coupled  to  the 
radio-frequency  field  yet  will  affect 
the  total  anode  current. 

Furthermore,  by  placing  the 
grids  slightly  behind  the  vane  tips, 
the  current  to .  the  grid  may  be 
made  substantially  zero. 

This  arrangement  is  illustrated 
in  the  photograph.  Also  shown  is 
the  tangential  flow  of  the  electron 
beam  in  the  neighborhood  of  the 
vane  tips.  Unlike  the  two-element 
magnetron,  which  requires  a  change 
in  anode  voltage  to  modulate  anode 
current,  the  grid  magnetron  may  be 
modulated  with  constant  voltage. 

Power  Output 


LOCKING  THE  GRID-MAGNETRON  FREQUENCY 


Spcctrum-onolyMr  worcionna  Uluatrat*  tachnlqua  for  locking  magnalron'a  r-1  output  to 
a  cryatol-controUad  algnol.  Sidabonda  oppoor  oa  locking  oacillotor  la  tumad  on  two 
magacyclaa  aboaa  tha  mognatron'a  unlockod  iraquancy.  Waaaiorma  (3)  and  (4)  ahow 
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TO  A  CRYSTALCONTROLLED  SIGNAI^ 


unlocksd  carrtor  emd  aidcbonda  aa  axtarnal  aiqnol  la  tunad  coalianoualT.  cobsIiiq  cloaar 
omd  cloaar  lo  unlockad  corrlar.  Finally  Iha  grid  magnatron'a  output  locka  In  iraquancy 
with  tha  axtamal  aignol  and  aldabanda  dlaoppaar 


age  vary  under  load,  an  electron¬ 
ically-regulated  power  supply  is 
used  with  the  grid  magnetron.  This 
circuit  maintains  constant  regula¬ 
tion  of  its  output  voltage  as  the 
control-grid  voltage  varies  the  mag¬ 
netron  anode  current  in  accordance 
with  the  modulation. 

Other  Parameters 

Normally,  the  two-element  mag¬ 
netron,  when  modulated  by  varying 
the  anode  voltage,  delivers  a  com¬ 
bination  of  frequency  and  ampli¬ 
tude  modulation  and  provides  sub¬ 
stantially  a  single-sideband  output. 
The  spectrum  analyzer  presentation 
shows  the  r-f  output  of  a  grid  mag¬ 
netron  modulated  by  a  one-mc  sub¬ 
carrier.  The  two  .  sidebands  are 
relatively  equal  showing  negligible 
electronic  frequency  pushing  of  the 
magnetron  oscillator. 

Two  problems  frequently  en¬ 
countered  in  multiple-cavity  mag¬ 
netrons  are  the  lack  of  the  ability 
of  the  oscillator  to  start  oscillation 
and  its  lack  of  its  ability  to  stay  in 
continuous  oscillation  at  high  peak- 
current  values.  Both  of  these  prob¬ 
lems  may  be  grid  controlled.  Fig¬ 
ure  3A  shows  the  magnetron  oscil¬ 
lator  starting  current  as  a  function 
of  the  grid  voltage.  This  character¬ 
istic,  which  previously  was  consid¬ 
ered  an  inherent  mechanical  design 
parameter,  now  becomes  an  electri¬ 
cal  function. 

Normally  the  moding  problem,  or 


FIG.  3 — OacUlator  •tortlBg  currant  and  modo-boundary  currant  aarsns  magnotron 
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the  inability  of  the  magnetron  to 
deliver  high  peak  currents,  is  a 
troublesome  problem  in  the  field. 
In  the  case  of  the  grid-controlled 
magnetron,  the  mode  boundary  of 
the  oscillator  is  increased  as  we  de¬ 
crease  the  bias.  This  tends  to  al¬ 
leviate  the  moding  problem.  Fig¬ 
ure  8B  shows  the  typical  curve  of 
mode-boundary  peak  current  versus 
negative  grid  voltage  for  fixed 
magnetic  field.  Observations  were 
made  using  60-cycle  modulation. 


Video  Modulation 

The  grid  provides  an  excellent 
means  of  injecting  video  modula¬ 
tion  on  a  micrpwave  magnetron. 
Tests  have  been  conducted  using 
the  microwave  transmitter  and  re¬ 
ceiver  shown  in  the  black  diagram, 
Fig.  4.  Television  transmission  of  a 
standard  video  pattern  has  been 
accomplished.  The  results  of  actual 
over-the-air  tests  can  be  seen  in 
the  photograph  of  the  received  pat¬ 
tern. 

The  60-watt  grid  magnetron  was 
modulated  with  a  200-volt  peak- 
to-peak  video  signal  of  4.6-mc  band¬ 
width.  Figure  6  illustrates  sche¬ 
matically  the  4-250  modulator 
shown  in  the  photograph. 

The  receiver  consists  of  a  stand¬ 
ard  crystal  mixer,  klystron  local  os¬ 
cillator,  a  30-mc  i-f  strip  with  a 
standard  television  second  detector 
feeding  a  studio-type  monitor. 

The  operating  conditions  of  the 
grid  magnetron  and  of  the  receiver 
are  listed  below: 


Vld*o  modulator  ior  grid  magnotron  uso«  4-250A  panlodo 


+300V 


1,000V 


OOOr 


470K 


+400VJ 


0003 


.0003. 


eALS 


FIG.  5 — Schomatic  oi  vidoo  amplUior  and  modulator.  Modulotor  use*  o  type  4-250A 
pentode  and  delivers  a  200-Tolt  peak-to-peak  video  slgnol  oi  4.S-mc  bandwidth  to  the 
mognetron  grid 


Magnetron  Grid  Modulation 

Voltage . 200  vol 

Mognetron  Grid 

■iot  . 270  vol 

Mognetron  Grid 

Current  . 2.5  mo 

Magnetron  Anode 

Voltage  . 975  vol 

Magnetron  Anode 

Current  . 65  ma 

Receiver  Crystol 
Miser  Current  . 0.4  mo 
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Subcarrier  Modulation 

Tests  have  been  conducted  to  in¬ 
vestigate  use  of  the  grid  magnetron 
subcarrier  relay  systems.  Prelim¬ 
inary  results  indicate  that  subcar¬ 
rier  modulation  is  feasible,  but  that 
the  subcarrier  frequency  is  limited 
by  the  Q  of  the  magnetron  reso- 
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FIG.  S— Subcorrier  modulation  system  using  grid  mognetron 
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nator.  Special  grid-control  mag¬ 
netrons  suitable  for  30-mc  tubcar- 
rier  service  may  be  designed  at  the 
higher  frequencies. 

Subcarrier  modulation  of  the 
microwave  carrier  may  be  accom¬ 
plished  as  shown  in  the  block  dia¬ 
gram,  Fig.  6.  Figure  7  shows  the 
subcarrier  generator  and  modulator 
schematically.  The  subcarrier  fre¬ 
quency  is  furnished  by  an  8.63-mc 
Pierce  oscillator,  amplified  by  a 
single  6AQ5  and  impressed  on  the 
control  grid  of  an  RK28A  pentode. 
The  amplified  composite  video  sig¬ 
nal  from  a  television  signal  gener¬ 
ator  is  injected  at  the  RK28A’s 
suppressor  grid.  The  modulated 
sub^arrier  signal  is  then  taken  off  a 
cathode  follower  consisting  of  both 
sections  of  a  6AS7  dual  triode  and 
applied  to  the  magnetron  control 
grid. 


Microwave  Siabilixatien 


The  injection  of  microwave  fre¬ 
quencies  into  the  magnetron  by 
means  of  the  control  grid  have 
shown  promising  results.  Through 
the  use  of  the  system  shown  in  Fig. 
8  the  grid-controlled  magnetron  may 
be  locked  to  an  external  microwave 
signal  thus  allowing  crystal  con¬ 
trol  of  the  microwave  frequency. 
The  oscilloscope  photographs  show 
the  sequence  of  locking  the  grid 
magnetron. 

As  the  external  signal  approaches 
the  frequency  for  which  lock-in  is 
possible,  the  grid  magnetron  is 
pulled  toward  the  external  signal, 
and  at  the  same  time  side  bands  are 
built  up  separated  from  the  grid 
magnetron’s  frequency  by  the  in¬ 
tegral  multiples  of  frequency  sep¬ 
arations  between  them. 

The  sidebands  increase  in  ampli¬ 
tude  as  the  external  signal  becomes 
closer  to  locking  the  grid  mag¬ 
netron.  Finally  the  lock-in  occurs. 
The  sidebands  disappear.  The  grid 
magnetron  operates  at  the  same  fre¬ 
quency  as  the  external  signal. 

Under  these  conaitions  the  mag¬ 
netron,  which  normally  would  pull 
5  megacycles  with  a  1.6  vswr,  re¬ 
mains  at  a  constant  frequency 
throughout  all  phases  of  the  1.6 
vswr;  and  in  effect,  the  results  indi¬ 
cate  a  magnetron  with  zero  pulling 
factor  for  a  given  transmission  line 
mismatch. 


FIG.  7 — Frequvncy  qanarator.  video  ampliiier  and  modulator  for  subcarrier  system. 
Amplified  composite  video  is  opplied  to  suppressor  qrid  of  RK28A  pentode.  Moqne- 
tron  grid  drive  is  taken  off  cathode  follower 


FIG.  8 — Frequency  ■stabilisation  system  for  qrid-conttolled  magnetron 
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Type  RK28A  subcarrier  final  is  suppressor  modulated  by  video  signal 
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A  Signal-Seeking 

Tuning  mechanism  scans  broadcast  band  at  200  kc  per  second  and  stops  within  a  kilocycle 
of  the  next  usable  signal  in  sequence.  Action  depends  upon  second*detector  trigger  circuit  to 
actuate  solenoid  that  cocks  spring  motor.  Device  has  been  used  experimentally  to  tune  a 

turret-type  television  receiver 


SINCE  commercial  broadcasting 
first  put  radio  receivers  into 
the  hands  of  nontechnical  persons, 
there  has  been  a  natural  trend 
toward  designing  such  equipment 
for  ever-increased  simplicity  of  tun¬ 
ing.  The  signal-seeking  tuner  dis¬ 
cussed  here  is  such  a  device,  which 
may  have  application  in  television. 

On  signal  from  the  operator,  it 
scans  the  frequency  spectrum  and 
stops  when  it  encounters  a  signal. 
Every  signal  in  the  spectrum  may 
be  tuned  in  simply  by  pushing  a 
switch  with  the  finger  or  foot  each 
time  a  new  station  is  desired.  It  is 
not  necessary  to  stop  on  all  signals. 
If  the  gain  of  the  receiver  is  re¬ 
duced  during  the  tuning  cycle  to  a 
preset  level,  the  tuner  will  stop 
only  on  strong  local  stations.  When 
the  button  is  held  down,  the  tuner 
will  pass  over  signals  until  the  but¬ 
ton  is  released.  This  type  of  tuner 
is  particularly  useful  on  a  high¬ 
speed  automobile  trip  during  which 
local  signals  may  fade  down  to  un¬ 
usable  values  within  an  hour. 

General  Design  Problem 

In  designing  a  tuner  of  this  type, 
any  good  engineer  will  think  of  a 
multiplicity  of  solutions.  To  the 
author’s  knowledge,  a  set  such  as 
that  described  here  is  the  first  com¬ 
mercially  produced  ^  signal-seeking 
receiver  that  will  automatically  tune 
all  stations  strong  enough  to  have 
entertainment  value. 

Because  of  the  electromechanical 
nature  of  the  device,  calculations  of 
the  operation  are  especially  difficult 
There  are  numerous  mechanical 
operations  in  which  the  operating 
time  is  an  unknown  function  of 


manufacturing  tolerances,  lubrica¬ 
tion  and  age.  For  this  reason,  the 
approach  has  been  to  obtain  a  de¬ 
sign  that  will  tune  with  an  indexing 
accuracy  independent  of  these 
factors.  Any  calculations  are  aimed 
only  at  insuring  that  the  speeds  of 
the  mechanical  operations  are  high 
enough  to  be  neglected  in  the  over¬ 
all  result 

It  is  apparent  that  if  a  super¬ 
heterodyne  receiver  is  used,  the 
proper  tuner  indexing  is  indicated 
by  the  proper  intermediate  fre¬ 
quency  appearing  at  the  second  de¬ 
tector.  The  tuner  stopping  signal, 
then,  may  be  obtained  from  some 
frequency-discriminating  device  lo¬ 
cated  in  the  intermediate-frequency 
circuits.  This  leads  to  the  consider¬ 
ation  of  beat-frequency  oscillators, 
discriminator  circuits  such  as  those 
used  for  f-m  demodulation  or  ex¬ 
tremely  sharp  filters  as  provided  by 
multiple-tuned  circuits  or  piezoelec¬ 
tric  crystals. 

Such  systems  and  probably 
others  can  all  be  made  to  work, 
but  examination  of  the  possible 
approaches  indicated  that  the  com¬ 
plexity,  cost,  performance  and  reli¬ 
ability  problems  were  best  met  for 
the  auto  radio  application  by  a 
simpler  resonance  indicating  cir¬ 
cuit.  The  circuit  devised  for  this 
purpose  uses  only  a  few  more 
second  detector  Components  than 
are  already  present  in  commercial 
receivers.  The  final  controlling  or 
trigger  circuit  is  most  easily  made 
to  be  voltage-operated  and  this 
resonance  indicating  circuit  will 
provide  a  trigger  vrftage  of  several 
volts  just  ahead  of  the  in-tune  point 
of  the  receiver. 


All  practical  mechanisms  require 
an  appreciable  time  to  operate  so 
that  this  circuit  is  designed  to  give 
the  stopping  signal  just  far  enough 
ahead  of  the  stopping  point  to  allow 
for  coast.  If  the  mechanism  is  made 
to  operate  faster,  the  stopping  sig¬ 
nal  can  be  given  closer  to  resonance 
or  the  electrical  approach  speed  can 
be  increased. 

Auto  Radio  Design 

While  the  electrical  triggering 
voltage  can  be  designed  and  held  to 
close  tolerances  on  frequency  dis¬ 
crimination  and  time  lags,  the  elec¬ 
tromechanical  system  is  inherently 
slower  in  operation  and  subject  to 
more  uncontrollable  tolerances. 

For  this  case,  it  is  desired  to  de¬ 
sign  for  a  tuning  accuracy  within 
±2  kc.  The  tolerance  was  deter¬ 
mined  empirically  and  was  chosen 
at  a  value  that  would  allow  detuning 
just  observable  by  a  trained  list¬ 
ener.  Most  people  tune  their  radios 
less  accurately  and  attempts  to  hold 
a  closer  tolerance  involve  the  de¬ 
signer  in  the  definition  of  reso¬ 
nance.  Variations  between  the 
maximum  output  frequency,  the 
minimum-noise  frequency  and  the 
frequency  halfway  between  the  two- 
times-down  selectivity  point  will 
vary  in  a  commercial  260-kc  i-f  am¬ 
plifier  about  d:1.5  kc. 

A  good  deal  of  field  testing  has 
shown  that  if  a  signal-seeking 
broadcast  receiver  takes  more  than 
7  seconds  to  traverse  the  band,  the 
user  definitely  gets  the  impression 
of  sluggishness  and  4.5  to  5  seconds 
is  more  acceptable.  If  the  tuning 
mechanism  has  a  speed-regulating 
device  that  limits  the  maximum 
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tuning  speed  to  one  covering  the 
broadcast  band  in  6  seconds,  there 
results  a  maximum  electrical  speed 
of  200  kc  per  second  with  a 
straight-line-frequency  tuner.  The 
speed  at  which  a  signal  is  ap¬ 
proached  may  be  much  less  than 
this,  as  in  tuning  from  one  channel 
to  the  adjacent  channel,  since  this 
close  spacing  does  not  allow  the 
tuner  much  time  to  accelerate. 

To  take  care  of  all  possible  ap¬ 
proach  speeds  the  tuner  must  stop 
accurately  with  tuning  speeds  be¬ 
tween  200  kc  per  sec  and  something 
around  10  percent  of  this  figure. 
This  requirement  can  be  met  by  de¬ 
signing  the  tuner  to  stop  very 
quickly  and  by  giving  the  stopping 
signal  close  to  resonance.  In  other 
words,  the  wide  variation  in  ap¬ 
proach  speed  requires  the  tuning 
system  to  perform  all  of  its  stop¬ 
ping-cycle  functions  during  a  period 
less  than  the  minimum  interval  of 
passage  through  the  specified  toler¬ 
ance.  At  maximum  speed  of  200  kc 
per  sec  the  time  required  to  pass 
through  the  ±2  kc  is  20  millisec¬ 
onds.  Inasmuch  as  many  other  fac¬ 
tors  affect  the  tuning,  such  as  vary¬ 
ing  supply  voltage,  mechanical 
tolerances  on  stopping  time  and 
slight  change  of  circuit  tuning  with 
age,  temperature  or  humidity,  10 
milliseconds  was  tentatively  estab¬ 
lished  as  a  target  for  performing 
and  stopping  functions.  This  time 
must  include  all  electrical  lags  and 
mechanical  coast  as  well  as  back¬ 
lash  in  the  tuner. 

Electrical  Triggering  Circuit 

From  this  discussion,  it  can  be 
seen  that  the  electrical  frequency 


distinguishing  circuit  must  operate 
some  mechanical  device,  usually  a 
relay,  between  stop  and  go  positions 
with  a  frequency  change  of  2  kc  or 
less.  The  d-c  voltage  developed  by 
the  signal  across  the  second  de¬ 
tector  diode  load  is  an  attractive 
source  of  triggering  voltage  be¬ 
cause  of  its  availability.  This  volt¬ 
age  is,  however,  subject  to  serious 
limitations.  If  only  reasonably 
strong  signals  are  to  be  indexed, 
this  arrangement  can  be  made  to 
work  acceptably.  The  chief  problem 
here  is  that  the  curve  of  diode  load 
voltage  versus  frequency  varies  in 
amplitude  widely  with  signal 
strength. 

Good  avc  systems  can  minimize 
this  effect,  but  at  the  tuning  speed 
discussed  above,  the  avc  system 
does  not  have  time  to  operate  as  the 
station  is  tuned  in,  resulting  in  a 
decided  tendency  to  stop  prema¬ 
turely  on  local  stations.  Commercial 
receivers  built  on  this  principle 
operated  acceptably  if  the  tuner 
was  not  expected  to  stop  on  signals 
weaker  than  about  20  |xv  at  the 
antenna  terminals,  although  there 
are  many  signals  of  entertainment 
quality  providing  only  1  to  5  micro¬ 
volts  to  the  receiver  input. 

The  circuit  of  Fig.  1  avoids  the 
limitations  of  operation  from  the 
second  detector  voltage  by  provid¬ 
ing  a  triggering  voltage  with  an 
amplitude  and  selectivity  curve 
reasonably  independent  of  input 
signal  or  avc  action.  Its  operation 
is  as  follows:  Let  e,  be  the  peak 
a-c  voltage  across  the  primary  of 
the  i-f  transformer  and  let  E  be  the 
d-c  rectified  voltage  across  Ri  and  R, 
in  series.  The  voltage  E  is  pro- 


no.  1 — Trigger  voltage  ctreuM 


FIG.  2 — SelecttTily  voltage  oi  fig.  1 
circuit 


FIG.  3— Selectivity  curvee  lor  the  dreutt 
described  In  text 
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vided  by  the  operation  of  diode  di 
which  has  a  voltage  delay  V.  Volt¬ 
age  e,  is  the  peak  a-c  voltage  across 
the  secondary  and  develops  a  d-c 
voltage  of  E,  across  the  diode  load 
resistor  R. 

If  K  = 

ei 

when  K  is  the  voltage  ratio  of  the 
i-f  transformer  and  K,  and  iZ,  are 
adjusted  so  that 

tr  _ 

Ri  +  R, 

then,  assuming  peak  rectification, 
the  following  relations  will  hold 
when  e,  >  V 
E  -  e,  -  V 
E,  =  KE 

=  Kie,  -  V) 

and 

E,  =  Ke, 

The  trigger  voltage  E,  is  the  alge¬ 
braic  sum  of  E,  and  E,  and  is 

El  —  Et  ~  El. 

=  Kei  -  K(e,  -  V)  =KV  (1) 

The  interesting  point  in  connec¬ 
tion  with  this  expression  is  that  E, 
is  independent  of  signal  strength 
Bt  and  thus  independent  of  such 
things  as  avc  action,  tuning  speed, 
moderate  modulation  and  overload 
of  the  i-f  tube.  This  analysis  does 
not  involve  the  frequency  discrim¬ 
inating  feature  of  the  circuit.  The 
graph  in  Fig.  2  shows  the  various 
voltages  as  a  function  of  frequency. 
It  can  be  seen  that  to  produce  a 
sharp  positive  trigger  voltage  E,, 
there  must  be  a  broader  response 
curve  for  the  voltage  e,  as  compared 
to  that  for  c,. 

A  surprisingly  low  selectivity 
differential  will  produce  a  selectiv¬ 
ity  of  E  that  is  entirely  satisfac¬ 
tory.  Good  quality  i-f  transformers 
give  acceptable  selectivity  differen¬ 
tial  between  primary  and  secondary. 
No  special  shaping  reactances  need 
be  used. 

The  curves  are  for  a  transformer 
adjusted  for  slightly  less  than  criti¬ 
cal  coupling.  This  is  standard  prac¬ 
tice  in  auto  radio  use  and  gives  a 
good  compromise  between  a  broad 
nose  and  sharp  skirt  selectivity. 
The  double-peaked  primary  reso¬ 
nance  curve  is  typical  of  double- 
tuned  coils  near  critical  coupling 
and  the  circuits  are  easily  aligned 
in  production  and  in  the  held  with¬ 
out  the  use  of  oscilloscopes  and 


sweep  oscillators. 

The  voltage  ratio  in  this  perme¬ 
ability-tuned  .  i-f  transformer  is 
determined  by  the  hxed  tuning  ca¬ 
pacitors,  the  load  resistors  and  the 
mutual  reactance  including  both 
inductive  and  stray-capacitance 
coupling.  To  insure  that  each  trans¬ 
former  will  meet  the  requirement 
of  Eq.  1,  the  critical  components  are 
purchased  to  close  tolerances,  as¬ 
sembled  in  the  can  and  the  mutual 
coupling  adjusted  after  assembly, 
through  the  slot  in  the  can,  by  mov¬ 
ing  the  tertiary  winding  slightly 
and  cementing  it  in  place.  This 
coupling  adjustment  compensates 
for  slight  variations  in  stray  cou¬ 
pling  and  component  tolerance. 

The  coupling  is  quite  critical.  In 
some  receivers  the  diodes  d,  and  d, 
are  beat  contained  in  one  envelope 
and  in  others  they  are  separate 
tubes.  Two  different  tolerance 
ranges  are  used  on  tertiary  adjust¬ 
ment  owing  to  the  small  differences 
thus  introduced  in  external  capaci¬ 
tive  coupling.  Fortunately,  the  two 
tolerances  overlap  sufficiently  so 
that  only  one  service  part  is  re¬ 
quired. 

In  practice,  the  standard  mini¬ 
mum  limit  coupling  is  set  so  E, 
rises  slightly  as  e,  increases.  This 
is  to  avoid  any  possibility  of  the 
tuner  skipping  strong  stations  be¬ 
cause  of  some  slight  changes  in  the 
adjustment  with  time  or  use  that 
would  cause  the  peak  trigger  volt¬ 
age  to  be  lower  on  strong  signals 
than  on  weak  or  medium-strength 
inputs.  Selectivity  curves  of  trig¬ 
ger  voltage  at  various  inputs  are 
shown  in  Fig.  3  for  a  representative 
production  receiver.  In  the  com¬ 
mercial  version,  a  voltage  step-down 
ratio  is  used  in  the  transformer 
chiefly  to  accommodate  a  desirable 
low  value  of  diode  load  R  across 
which  the  audio  signal  is  developed 
when  the  tuner  is  stopped. 

Electromechanical  Coupling 

Having  provided  a  stopping  sig¬ 
nal  voltage  E  that  satisfies  require¬ 
ments,  there  remains  the  electro¬ 
mechanical  coupling  problem.  A 
separate  double  triode  is  used  in  a 
circuit  similar  to  that  used  in  the 
qavc  circuits  popular  in  the  early 
1930’8,  except  that  a  relay  coil, 
shown  in  Fig.  4,  is  placed  in  the 
plate  circuit  of  the  second  direct- 


coupled  triode  instead  of  the  usual 
audio  coupling  impedance. 

Experience  with  this  circuit 
showed  that  the  relay  RE  could  be 
held  down  by  plate  current  of  T, 
until  positive  input  voltage  of  a  volt 
or  two  less  than  Vi  was  impressed 
on  the  grid  of  Tj  which  then  started 
to  conduct  plate  current  through 
E„  biased  off  T,  and  thus  released 
the  relay  armature.  If  a  small 
residual  gap  is  placed  between  the 
armature  and  pole  piece  of  the  re¬ 
lay  RE,  it  can  be  expected  to  drop 
out  reliably  about  4  milliseconds 
after  sufficient  triggering  voltage 
is  applied.  Assuming  the  kiner  can 
be  stopped  with  only  1  kc  or  5  milli¬ 
seconds  backlash  and  coast,  and 
allowing  no  electrical  lag,  total 
stopping  time  adds  up  to  about  9 
milliseconds,  which  is  uncomfort¬ 
ably  close  to  the  10  milliseconds  set 
as  a  target. 

Mechanical  Tuning  System 

Since  we  have  used  all  of  the  al¬ 
lowable  time  to  open  the  relay,  the 
relay  itself  must  perform  the  me¬ 
chanical  function  of  stopping  the 
tuner.  A  low-mass,  fast-accelerat¬ 
ing,  relay-indexed  tuner  mechanism 
that  satisfies  the  requirements  was 
developed,  the  elements  of  which 
are  shown  in  Fig.  5.  In  the  interest 
Of  clarity,  a  number  of  parts  have 
been  omitted. 

The  core  bar  that  mounts  the 
movable  tuning  cores  is  spring- 
loaded  by  a  motor  spring.  This 
spring  force  is  transmitted  through 
the  three-gear  and  pinion  assem¬ 
blies  to  the  fly  fan.  The  fan  is  a 
light-weight  molded-nylon  part  with 
five  vanes  normally  prevented  from 
rotating  by  an  interfering  arm  on 
the  controlling  relay  armature. 
When  the  relay  is  energized  by 
pushing  a  button,  the  tuning  se¬ 
quence  is  started  by  the  removal 
of  the  relay  arm.  The  gear  ratio 
is  designed  so  one  blade  of  the  fly 
fan  passes  the  relay  arm  for  every 
kilocycle  of  coie  bar  travel. 

Air  resistance  of  the  fly  fan 
varies  as  the  square  of  the  speed. 
The  tuner  is  designed  to  have  fric¬ 
tional  losses  well  below  the  energy 
of  the  spring  so  most  of  this  energy 
is  absorbed  by  the  fly  fan.  By  this 
means,  the  maximum  tuner  speed 
is  held  constant  even  though  fric¬ 
tional  forces  in  the  mechanism  vary 
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FIG.  5 — S>niplUl*<l  timing  mechanism  (leit)  and  side  Tiew  (right)  oi  actual  mechanism  used  in  Oldsmobile  car  radio 


wklely  with  bearing  fits,  dirt,  lubri¬ 
cation  and  age. 

When  the  core  bar  comes  to  the 
end  of  its  travel,  the  switch  S  is 
thrown  to  energize  the  solenoid. 
The  cores  are  returned  to  the  other 
end  of  the  band  through  the  ratchet 
drive,  the  solenoid  shuts  off  and  the 
tuner  cycle  is  repeated.  If  a  sta¬ 
tion  is  encountered,  the  relay 
quickly  drops  out,  the  fly  fan  is 
stopped  at  the  next  paddle  wheel, 
not  more  than  1  kilocycle  away,  and 
the  station  is  accurately  indexed. 
There  is  no  appreciable  backlash 
in  the  gearing  and  close  tolerance 
on  the  gears  is  not  required,  since 
most  of  the  spring,  load  is  trans¬ 
mitted  through  the  entire  chain 
whether  the  tuner  is  in  motion  or 
stopped. 

Overall  Performance 

In  Fig.  3,  the  trigger  voltages 
were  shown  to  have  some  variation 
in  amplitude  and  selectivity  with 
different  input  levels.  For  this 
reason  the  tuning  accuracy  of  the 
complete  mechanism  is,  to  some 
extent,  a  function  of  input  signal. 
A  representative  accuracy  curve  is 
shown  in  Fig.  6.  Shown  are  the 
boundary  curves  of  the  stopping 
points  obtained  by  approaching 
signals  of  various  strengths  at  200 
kc  per  second  speed.  Distance  be¬ 
tween  the  two  curves  is  caused  by 
the  fact  that  the  tuner  can  stop 
only  at  discrete  intervals. 

It  will  be  noted  that  at  low  signal 


strengths,  where  the  triggering 
voltage  drops  (e,<F)  the  tuner 
tends  to  index  past  the  signal  and 
as  the  input  is  increased  to  8  or  10 
microvolts,  the  tuner  stops  a  bit 
prematurely.  At  higher  input,  the 
receiver  may  index  on  either  side 
of  resonance,  but  within  ±.  2  kc 
depending  on  such  things  as  the 
battery  supply  voltage,  freejuency 
of  the  received  signal,  frequency 
and  percentagii  of  modulation  and 
circuit  detuning  produced  by  what¬ 
ever  avc  voltage  appears  during  the 
stopping  cycle.  All  these  are  second- 
order  corrections,  however,  and  the 
indexing  is  entirely  satisfactory. 

Relay  Functions 

For  good  operation  of  the  sys¬ 
tem,  it  is  desirable  to  perform  a 
number  of  electrica.'  switching 
functions  with  the  relay.  The  prob¬ 
lem  here  is  straightforward  and 
consists  chiefly  of  devising  more  or 
less  ingenious  methods  of  perform¬ 
ing  the  following  operations  with 
the  minimum  number  of  relay 
contacts. 

(1)  The  audio  circuits  are 
squelched  for  quiet  operation  dur¬ 
ing  tuning. 

(2)  A  front  panel  sensitivity 
control  is  connected  into  the  circuit 
during  the  tuning  cycle  so  that 
if  only  strong  stations  are  desired, 
the  gain  of  the  set  will  be  auto¬ 
matically  switched  to  a  lower  value 
during  the  search  period. 

(3)  The  trigger  tube  is  disabled 


when  the  tuner  is  stopped.  This 
avoids  the  embarrassment  of  the 
tuner  starting  to  hunt  a  new  sta¬ 
tion  when  the  signal  momentarily 
disappears,  as  might  happen  when 
the  car  is  driven  through  a  tunnel 
or  over  a  steel  bridge. 

(4)  The  triggering  circuit  is 
switched  so  the  same  second  de¬ 
tector  elements  are  used  for  pro¬ 
viding  the  triggering  voltage  when 
tuning  and  for  modulation  detection 
when  indexed  on  a  signal. 

(5)  The  output  tubes  are  biased 
olT  during  the  tuning  cycle  so  the 
extra  current  drawn  by  the  relay 
tube  will  not  overload  the  vibrator 
power  supply. 

(6)  An  interlock  arrangement  is 
provided  .so  the  tuner  solenoid  can¬ 
not  cock  the  mechanism  when  the 
set  is  tuned  manually  to  the  high- 
fre<iuency  end  of  the  dial. 

(7)  The  set  gain  is  reduced 
practically  to  zero  while  the  sole¬ 
noid  is  cocking  the  tuner  to  prevent 
stopping  on  the  solenoid  back 
stroke. 

Noise  Rejection 

Signal-seeking  auto  receivers  are 
designed  to  stop  on  all  signals  pro¬ 
ducing  at  least  a  fleld  strength  of  15 
uv  per  meter  at  a  typical  auto  radio 
antenna.  It  has  been  found  in  many 
instances  that  the  random  elec¬ 
trical  noise  level  found  along  streets 
and  highways  greatly  exceeds  this 
figure.  Unless  some  precautions  are 
taken  in  designing  equipment,  the 
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tuner  will  sometimes  recognize 
these  interferences  as  signals  and 
stop  immediately  when  the  tuning 
button  is  released,  regardless  of 
whether  a  station  is  in  tune  or  not. 

The  tuner  was  made  to  ignore 
random  noise.  The  principle  em¬ 
ployed  was  based  on  the  fact  that 
random  noise,  in  most  instances, 
has  an  envelope  of  low  form  factor. 
In  other  words,  the  peak  voltage 
is  much  higher  than  the  average 
voltage.  This  envelope  contains 
frequencies  up  to  the  bandwidth 
of  the  i-f  amplifier  and  if  the  higher 
frequencies  are  not  predominant, 
they  are  at  least  present  in  large 
proportion. 

Noise  Ditcriminaior 

By  making  the  time  constant  of 
the  rectifying  circuit  C,  R„  B,  and 
di  (Fig.  1)  long  compared  to  the 
period  of  the  top  bandpass  fre¬ 
quency  of  6,000  to  10,000  cycles  the 
d-c  voltage  E  can  be  made  nearly 
the  peak  of  e,  when  high  noise  volt¬ 
ages  are  present.  If,  at  the  same 
time,  the  time  constant  of  the 
secondary  circuit  consisting  of  R 
and  C,  and  C,  in  series  is  made  fast 
compared  to  the  minimum  aeise 
modulation  interval,  the  voltage 
developed  by  dt  across  R  will  be 
appreciably  below  the  peak  noise 
voltage  and  the  balance  represented 
by  Eq.  1  will  be  upset. 

There  will  be  an  inordinate 
amount  of  negative  voltage  fed  into 
the  trigger  voltage  circuit  and  E, 
will  never  reach  the  positive  value 
required  to  stop  the  tuner.  The 
frequency  difference  between  the 
top  noise  envelope  frequency  and 
the  intermediate  frequency  of  260 
kc  is  sufficiently  large  to  permit 
the  use  of  these  R-C  filters  to  dis¬ 
tinguish  between  the  two  and  give 
peak  rectification  at  262  kc  and  poor 
efficiency  at  10,000  cycles. 

Noi$9~Peak  Clipper 

When  the  noise  signal  is  too  low 
to  produce  rectification  in  the 
biased  diode  d,  the  average  trigger 
voltage  is  kept  low  by  the  use  of  a 
large  capacitor  at  Ci  which  clips 
off  the  noise  peaks  and  produces  a 
low  average  positive  value  at  E,. 
The  mechanical  lag  in  the  relay  also 
assists  this  discrimination. 

The  resultant  tuner  will  not  stop 
on  noise  produced  by  an  electric 


razor  held  near  the  antenna.  In 
high  ambient  noise  as  found  near 
some  power  substations,  the  tuner 
will  not  stop  on  very  weak  signals, 
but  will  stop  on  signals  that  are 
unintelligible  and  sometimes  un¬ 
recognizable  in  the  noise.  This  can 
be  checked  by  driving  out  of  the 
noise  area  after  the  tuner  has 
stopped.  The  station  is  found  to  be 
accurately  tuned. 

It  is  apparent  that  by  reversing 
the  decay  times  of  the  two  circuits, 
the  tuner  can  be  made  to  index  on 


FIG.  6 — Accuracy  of  tuning  by  auto¬ 
matic  Mioctor  U  dotcrlbod  In  toxt 


signals  of  predetermined  low  form 
factor  such  as  repetitive  pulses  and 
to  reject  sine-wave  signals. 

Other  Applicaiiom 

Empirical  rules  that  should  lead 
to  a  successful  design  for  other  ap¬ 
plications  include  the  following. 

(1)  Mechanical  stopping  time  of 
the  tuner,  including  all  tolerances, 
must  be  smaller  than  the  time  taken 
by  the  drive  mechanism  to  tune 
through  the  allowable  indexing 
error. 

(2)  The  frequency-selective  cir¬ 
cuit  must  provide  a  definite  signal 
sufficient  to  operate  the  electro¬ 
mechanical  device  with  less  fre¬ 
quency  change  than  the  allowable 
indexing  error. 

(3)  All  speeds  and  stopping-time 
intervals  should  be  as  repeatable  as 
possible. 

(4)  If  the  tuner  is  to  index  on 
weak  signals,  some  random  noise 


protection  should  be  provided. 

These  principles  can  be  applied 
to  a  variety  of  similar  applications. 
In  one  case,  the  tuner  was  success¬ 
fully  used  on  laboratory  model  tv 
receivers.  If  continuous  tuning  is 
to  be  used,  two  problems  present 
themselves.  One  is  the  large  per¬ 
centage  of  the  spectrum  that  con¬ 
tains  no  carriers.  If  the  tuner  does 
not  stop  in  an  extremely  short  time, 
the  tuning  speed  must  be  made  so 
low  as  to  give  a  decided  impression 
of  sluggishness.  The  second  prob¬ 
lem  is  that  there  are  two  carriers 
associated  with  each  television  sta¬ 
tion  and  the  tuner  should  index  only 
on  one. 

Variable-Speed  Dr  ire 

The  first  problem  can  be  solved 
by  using  a  variable-speed  drive  that 
quickly  covers  the  spectrum  be¬ 
tween  carriers  and  slows  down  in 
the  vicinity  of  the  carrier.  One 
solution  to  the  second  problem  is  to 
design  for  indexing  on  the  sound 
carrier,  employ  a  noise-discriminat¬ 
ing  circuit  such  as  described  above, 
and  design  it  to  recognize  the  hori-  ' 
zontal  sync  pulses  as  noise  and  thus 
reject  the  video  carrier. 

A  satisfactory  solution  for  a  vhf 
turret-type  television  receiver  was 
obtained  by  using  a  quick-declutch¬ 
ing  a-c  motor  to  drive  the  vernier 
control  directly  and  operate  the 
band-channel  switch  through  a 
Geneva  drive.  The  electrical  tuning 
speed  of  the  vernier  was  so  low  that 
the  limiting  factor  in  determining 
the  scanning  speed  was  the  ability 
of  the  motor  to  drive  the  Geneva 
motion. 

This  result  was  obtained  despite 
the  fact  that  the  declutching  time 
of  the  motor  was  as  high  as  20 
milliseconds.  This  tuner,  with  a 
minimum  of  parts,  indexed  ac¬ 
curately  enough  to  permit  use  of  a 
separate  audio,  i-f  amplifier  and 
discriminator  in  the  receiver.  It 
was  more  than  adequate  for  an 
intercarrier  sound  receiver  type  of 
television. 

The  reliability  and  performance 
of  any  system  is  determined  to  a 
great  extent  by  the  care  and 
thought  given  to  details  of  the 
design.  For  the  auto  radio  shown, 
reliable  operation  and  accurate 
indexing  has  been  experienced  in 
the  field. 
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CdS  Detector  Checks 

Propeller  Thickness 

Minute  x-ray  sensitive  crystal  is  drawn  through  spinning  prop  hlade  and  picks  up  externally- 
produced  x-rays  in  an  amount  proportional  to  thickness  of  blade.  Comparison  of  absorption 
with  standard  yields  highly  accurate  measurements 


By  JOHN  F.  HOWELL 

X-Kau  Department 
Ueneral  Electric  Company 
Milicaukee,  Wi«ooii«<n 


CADMIUM-SULFIDE  X-ray  detec¬ 
tors  have  been  applied  to  a 
number  of  interestinsr  industrial 
applications,  including  detection  of 
flaws  or  voids ^  and  height  of  fill* 
in  canned  and  packaged  products, 
and  in  certain  other  types  of  in¬ 
dustrial  gaging*. 

The  equipment  described  here  is 
now  being  used  as  a  production  tool 
to  measure  the  wall  •  thickness  of 
long  slender  airplane  propeller 
blades  varying  in  thickness  from 
0.070  to  0.500  inch.  A  complete 
survey  of  the  wall  thickness  of 
each  propeller  blade  is  made  before 
costly  machining  operations  are  be¬ 
gun,  with  a  resulting  saving  in 
overall  cost  of  fabrication. 

Blades  are  held  and  manipulated 
by  the  lathe  carriage  illustrated  in 
Fig.  1.  The  tiny  CdS  detector  is 
drawn  through  the  spinning  blade 
in  a  fashion  that  allows  the  thick¬ 
ness  of  the  entire  surface  to  be 
measured.  Figure  2  is  a  block 
diagram  showing  the  physical  setup 


This  article  la  based  on  a  paper  delivered 
at  the  195t  National  Electronics  Confer¬ 
ence.  The  conference  paper  appears  In  the 
XEC  Proceedinge. 


FIG.  1 — Cadmium  siilpUd*  datacter  Is 
drawn  thronvh  splaalag  propaOar 


and  equipment  used. 

Previously  gaging  was  done  with 
a  pair  of  18-foot  mechanical  calipers 
and  required  approximately  eight 
hours  to  complete.  By  scanning  the 
blade  continuously  while  recording 
deviation  meter  readings,  a  more 
complete  and  much  faster  survey  is 
possible.  Accuracy  of  gaging  is 
within  ±2.6  percent  over  the  entire 
range  of  0.070  to  0.5i00-inch.  with 
an  accuracy  within  0.6  percent  over 
the  range  of  each  step.  Due  to  the 
bridge-type  circuitry  long-term 
drift  is  less  than  0.6  percent  per 
hour. 

CdS  Crystals 

Cadmium-sulphide  crystals  are 
sensitive  to  both  light  and  x-rays. 
Maximum  sensitivity  is  through 
the  green  portion  of  the  spectrum 
and  falls  off  rapidly  toward  the 
reds.  As  an  x-ray  detector,  these 
crystals  are  best  used  with  x-ray 
generators  of  600  kv  peak  or  less 
but  may  be  used  with  higher  kilo- 
voltage  generators  with  reduced 
sensitivity. 

When  subjected  to  radiation, 
the  electrical  resistance  of  these 
crystals  varies  inversely  as  the  in¬ 
tensity  of  radiation.  The  usual 
method  of  *  instrumentation  is  to 
place  a  resistance  in  series  with 
the  detector  and  to  apply  a  d-c  volt¬ 
age  of  300  volts  or  less  to  the  series 
combination,  as  shown  in  Fig.  3A. 
Figure  3B  shows  the  response 
characteristics  of  the  detectors 
when  radiation  is  applied  suddenly. 
Response  times  of  several  seconds 


All  •qulpmoal  U  coaloiacd  In  rack.  In- 
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Comporlnea  of  CdS  dofoctor  with  ertU- 
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comes  nonlinear  with  material 
thickness  differing  by  more  than 
20  percent.  Therefore,  full  scale 
reading  of  the  gage  metering 
circuit  is  limited  to  a  maximum  of 
±20  percent.  However,  the  gage 
may  be  used  to  measure  any 
thickness  by  changing  the  reference 
.sample  as  needed  so  that  the  refer- 


FIG.  2 — Block  diagram  ihows  airongomont  of  •yalom  component*  for 
comparison  measurements 


are  typical.  By  applying  pulses  of 
radiation,  as  produced  by  self- 
rectifying  x-ray  generators,  an 
alternating  component  is  present 
as  illustrated  in  Fig.  SB.  This  com¬ 
ponent  may  be  coupled  with  an  R-C 
network  into  a  simple  two-stage 
amplifier  to  give  60  or  more  volts 
ouput. 

Cadmium  sulphide  has  several 
important  advantages  over  the 
other  x-ray  detectors.  Its  low  im¬ 
pedance  lowers  voltage  require¬ 
ments  and  allows  the  use  of  long 
connecting  cables  without  pre¬ 
amplification.  Small  size  and  ap¬ 
parently  unlimited  life  are  further 
advantages.  A  disadvantage  of  the 
detector  is  its  dependency  upon  its 
immediate  past  radiation  history. 

Comparison  System 

The  principle  of  the  gage  is 
illustrated  in  Fig.  2.  Such  a  system 
may  be  used  with  constant-density 
material  for  thickness  measure¬ 
ments  or  with  constant  thickness 
material  for  density  measurements. 

Two  finely  collimated  beams  from 
one  x-ray  generator  impinge  upon 
the  detectors.  In  the  x-ray  path, 
before  one  of  the  detectors,  is 
placed  the  material  being  gaged. 
In  the  x-ray  path  of  the  other  de¬ 
tector,  is  placed  a  sample  of  ma¬ 
terial  with  known  thickness  or 
density,  depending  upon  whether 
the  thickness  or  density  is  being 
gaged.  Comparing  the  detector 
outputs  with  a  bridge-type  meter¬ 
ing  circuit,  an  unbalance  of  the  out¬ 
puts  indicates  the  direction  and 
degree  of  difference  between  the 
known  sample  and  the  material 
being  gaged.  Line  voltage  fluctua¬ 
tions  and  detector  drift  are 
balanced  out  in  the  comparator-type 
cii^uit. 


For  comparator-type  measure¬ 
ments,  the  detectors  themselves 
must  match  or  track  both  in  sensi¬ 
tivity  and  wavelength  character¬ 
istics.  Tracking  may  be  effected 
not  only  by  the  characteristics  of 
the  detectors  themselves  but 
also  by  differences  in  generator- 
detector  distances,  detector  housing 
windows,  and  even  the  plastic  coat¬ 
ing  on  the  detectors. 

Matching  Detectors 

Due  to  the  extreme  sensitivity  of 
CdS  crystals  to  structural  and 
compositional  variations,  it  is  not 
practical  to  pick  two  perfectly 
matched  detectors,  so  a  method  of 
artificial  matching  is  used.  Start¬ 
ing  with  two  detectors  fairly  closely 
matched  (Fig.  4A),  both  sensitivity 
and  wavelength  characteristics 
must  be  corrected.  Sensitivity  may 
be  varied  by  varying  the  voltage 
applied  to  the  crystal.  If  the  wave¬ 
length  is  held  constant  and  the 
voltage  applied  to  one  crystal  ad¬ 
justed  until  the  detector  outputs 
match  (Fig.  4B),  the  match  only 
holds  at  one  wavelength. 

Since  the  x-ray  path  is  always 
through  the  reference  sample,  the 
wavelength  response  of  the  refer¬ 
ence  detector  is  dependent  upon  the 
absorption  characteristics  of  the 
sample.  B'y  adding  to  or  subtracting 
from  the  thickness  of  the  sample, 
the  output  response  of  the  detector 
will  be  shifted  along  the  wave- 
'length  axis  (Fig.  5)  and,  along 
with  the  sensitivity  adjustment,  a 
match  can  be  achieved. 

Since  the  output  of  the  detectors 
depends  upon  the  absorption  curve 
of  the  materials  being  gaged,  per¬ 
centage  variations  in  thickness  are 
indicated  by  linear  divisions  on  the 
meter  scale.  Meter  indication  be- 


FIG.  3 — Connection  oi  CdS  cryitol  and 
typical  response  curres 


FIG.  4 — Output  Ts  wavelength  curves 
for  unmatched  detectors  (A)  and  curves 
showing  result  of  attempt  to  match  de¬ 
tectors  by  sensitivity  control  only 
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AH  adiustments  ar*  brouqhl  out  lo  qaainq  panel  shown 


ence  sample  is  never  more  than  20 
percent  different  in  thickness  from 
the  material  beins:  tested.  Similarly 
the  density  of  the  reference  sample 
must  remain  within  the  20-percent 
maximum  in  density  gaging. 

Changing  Thickness 

Each  time  the  base  or  reference 
thickness  is  changed  the  kilovoltage 
must  be  changed  since  calibration 
of  the  deviation  meter  depends  upon 
the  reference  amplifier  output  re¬ 
maining  constant,  and  since  it  is 
necessary  to  operate  on  the  steep 
portiem  of  the  absorption  curve  to 
obtain  the  high  sensitivity  desired. 

With  an  arrangement  shown  in 
Fig.  2,  reference  samples  of  dif¬ 
ferent  thicknesses  may  be  selected 
at  the  control  panel  remote  from 
the  x-ray  hazard.  A  servo  system 
places  the  selected  sample  into 
place.  An  error  amplifier  and  as¬ 
sociated  servo  system  control  the 
quantity  and  quality  of  x-radiation 
producq^  by  the  generator  to  hold 
the  reference  amplifier  output  con¬ 
stant.  This  servo  system  serves  as 
an  x-ray  regulator  that  adjusts  the 
x-ray  output  as  different  reference 
samples  are  selected  and  regulates 


FIG.  S — D«t*ctor  output  waTelonqtb 
rotpons*  •hiitod  by  addition  oi  obsorb- 
Inq  motorlol 


for  power  line  variations. 

As  the  error  signal  for  the  regu¬ 
lator  comes  from  a  detector  oper¬ 
ating  on  the  steep  position  of  the 
x-ray  absorption  curve,  regulation 
of  better  than  0.6  percent  is 
achieved.  Regulation  is  not  im¬ 
paired  by  power  line  waveform, 
frequency  or  voltage  variations  as 
the  error  signal  is  dependent  only 
upon  the  x-rays  produced  by  the 
generator. 

Equipment  Design 

In  the  unit  designed  for  gaging 
the  wall  thickness  of  aircraft 
propeller  blades,  twelve  reference 
samples  are  arranged  around  a  disc 
and  may  be  rotated  automatically 
into  position  by  setting  a  selection 
switch  to  the  thickness  desired.  The 
samples  were  chosen  to  cover  the 
range  of  the  blade  in  twelve  over¬ 
lapping  steps  of  ±10  percent.  The 
deviation  metering  circuit  provides 
a  choice  of  three  time  constants  and 
two  full-scale  sensitivities  of  ±10 
and  ±20  percent. 


All  of  the  equipment  including 
power  supplies,  servo  amplifiers, 
x-ray  control  and  gaging  circuits 
are  housed  in  the  cabinet  shown. 
The  schematic  of  the  amplifier  and 
metering  circuit  is  shown  in  Fig.  6. 
Also  included  is  a  strip  recorder 
that  duplicates  the  reading  of  the 
deviation  meter.  The  gaging  panel 
contains  all  controls  for  operating 
the  unit  over  the  entire  range  of 
thicknesses.  Ganged  with  the  refer¬ 
ence  sample  selection  switch  are  a 
group  of  twelve  potentiometers  for 
adjustment  of  reference  detector 
voltage  to  match  the  detectors  for 
each  step. 
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TRANSISTORS:  Theory  and  Application 

!  Physical  Properties 


Part  III  ‘ 


By  ABRAHAM  COBLENZ  and  HARRY  L.  OWENS 

Siffnal  Corva  Snaineering  Laboratories 
Fort  Monmouth,  New  Jersey 


There  is  considerable  evidence 
that  the  electron  is  a  small 
solid  particle.  Equally  convincing 
evidence  ha.s  been  found  that  the 
electron  is  a  wave  phenomenon.  In 
dealing  with  transistors  it  is  ad¬ 
vantageous  to  accept  a  compromise 
concept,  as  will  be  defined  in  this 
article. 

Some  of  the  experiments  which 
strengthen  the  idea  of  a  corpuscular 
electron  are  already  known  to  the 
reader.  For  instance,  the  electrons 
emitted  from  a  hot  filament  in  a 
cathode-ray  tube  are  known  to 
strike  the  fluorescent  screen  and  by 
their  bombardment  create  a  small 
bright  spot.  A  simple  explanation 
of  this  bright  area  is  based  on  the 
assumption  that  the  electrons  are 
small  solid  particles  whose  action  on 
the  screen  is  analogous  to  the 
action  of  the  sand  in  a  sand-blasting 
gun  such  as  is  commonly  used  to 
clean  walls. 

Corpuscle  Proofs 

One  of  the  proofs  that  electricity 
is  granular  in  nature  and  occurs  in 


integral  multiples  of  a  reference  or 
unit  amount  was  established  by 
Milliken  in  his  oil  drop  experiment. 
In  this  experiment,  fine  drops  of 
oil  were  suspended  between  the 
plates  of  a  capacitor.  Each  drop  of 
oil  was  electrically  charged.  By  ad¬ 
justing  the  electric  field  between  the 
plates,  the  gravitational  force  on 
these  oil  drops  was  carefully  coun¬ 
terbalanced  by  the  strength  of  the 
electric  field,  and  the  rate  of  rise  or 
fall  of  the  drops  was  measured. 
From  computations  it  was  then  evi¬ 
dent  that  in  ail  cases  the  charged 
oil  drop  behaved  as  if  it  carried  a 
charge  which  was  some  integer 
times  a  fixed  amount  of  charge. 
This  fixed  amount  of  charge  is  now 
considered  to  be  the  charge  on  the 
electron.  Present  day  belief  that 
the  electron  is  corpuscular  in  na¬ 
ture  is  based  in  part  on  the  results 
of  this  experiment. 

Another  in  the  series  of  experi¬ 
ments  which  furnishes  evidence 
that  the  electron  is  corpuscular  in 
nature  is  the  familiar  Wilson  cloud 
chamber  experiment. 


While  the  above-mentioned  exper¬ 
imental  data  appear  to  prove  that 
the  electron  behaves  like  a  cor¬ 
puscle,  it  is  a  paradox  that  equally 
convincing  data  is  available  to 
prove  that  the  electron  behaves  like 
a  wave.  The  experimental  results 
that  follow  can  only  be  interpreted 
by  assuming  that  the  electron  is  a 
wave.  A  wave  is  considered  to  be 
an  energy  front  that  varies  or  oscil¬ 
lates  at  a  definite  frequency,  but  has 
itself  no  physical  or  tangible 
existence. 

Electron  Diffraction 

On  the  basis  of  a  mathematical 
analysis,  de  Broglie  predicted  that 
electrons  should  be  subject  to  dif¬ 
fraction  in  the  same  way  light 
waves  are  diffracted  when  they  pass 
through  a  fine  slit  in  a  piece  of 
opaque  material.  In  about  1927  two 
experimental  physicists,  Davisson 
and  Germer,  devised  an  experiment 
to  test  de  Broglie’s  hypothesis  by 
passing  electrons  through  a  nickel 
slab.  Since  only  a  wave  can  suffer 
diffraction,  a  diffraction  pattern 
should  be  obtained  only  if  the  elec¬ 
tron  possesses  wave  properties.  On 
the  strength  of  de  Broglie’s  predic¬ 
tion,  Davisson  and  Germer  per¬ 
formed  the  electron  diffraction  ex¬ 
periment  using  nickel  crystals  and 
obtained  clear  and  unmistakable 
diffraction  patterns,  such  as  in  Fig. 
1.  Knowing  the  width  of  the  slit 
and  the  distance  to  the  surface  on 
which  the  pattern  appeared,  compu¬ 
tation  was  made  for  this  experi¬ 
ment.  The  value  of  X  (wavelength) 
obtained  agreed  almost  perfectly 
with  that  predicted  by  de  Broglie. 

The  great  interest  in  quantum 


The  Electron  at  Second  Glonce 

Th«  concept  of  on  electron  os  a  negative  point  charge  is  sufficiently  adequate  to 
account  for  most  electron  tube  phenomena.  This  simple  concept,  however,  falls  short 
when  it  comes  to  explaining  effects  in  semiconductors  thot  form  the  foundation  of 
transistor  electronics. 

To  understand  fully  the  inner  workings  of  transistors,  it  becomes  necessary  to  examine 
the  microscopic  structure  of  solids,  since  transistor  action  is  based  on  interaction 
between  the  electron  and  its  environment  within  a  solid  materiol. 

This  orticle  presents  a  detailed  picture  of  the  electron  and  its  environment  as  it 
must  be  viewed  in  the  study  of  transistors.  The  material  presented  here,  together  with 
that  given  in  last  month's  article  on  energy  levels  and  quantum  mechanics,  will  pre¬ 
pore  the  reader  for  discussions  of  semiconductors  to  appear  in  Part  IV  and  subsequent 
artkles  of  this  series 
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of  Electrons  in  Solids 


This,  the  third  in  a  series  of  articles  on  transistor  electronics,  presents  a  concept  of  the 
electron  that  fits  generally  accepted  explanations  of  phenomena  within  semiconductor 
materials  that  are  responsible  for  transistor  action 


mechanics  which  gathered  momen-  atomic  layers  of  the  nickel  crystals  periments  the  observed  results  are 

turn  with  Bohr’s  formulas  for  the  are  spaced  10**  cm  apart;  (3)  From  explainable  only  by  assuming  that 

spectral  lines  led  to  a  rapid  develop-  1  and  2,  the  spacing  is  100,000  times  the  electron  is  a  particle,  and  in 

ment  of  quantum  mechanics  and  its  the  diameter  of  the  electron;  (4)  others  only  by  assuming  that  it  is 

extension  by  men  such  as  de  Broglie  The  current  used  in  the  experiment  a  wave.  The  concept  of  the  wave 

to  an  even  more  general  and  power-  was  only  10  to  15  electrons  per  packet  has  been  developed  to  assist 

ful  science  called  wave  theory.  It  second;  (5)  The  dimensions  of  the  in  reconciling  the  wave  and  particle 

was  from  the  fundamental  concepts  atomic  layers  are  very  large  com-  dualism  of  the  electron, 

of  wave  theory  that  de  Broglie  pre-  pared  to  the  diameter  of  the  elec-  The  point  of  view  to  which  the 
dieted  the  wavelength  of  the  elec-  tron.  number  of  objections  is  minimum 

tron  and  therefore  the  possibility  Taking  into  consideration  all  of  is  the  assumption  that  the  electron, 
for  diffraction  of  the  electron.  these  facts,  it  is  possible  to  show  exhibiting  as  it  does  both  wave  and 

Physicists  have  considered  that  that  the  probability  of  collisions  be-  corpuscular  properties,  consists  of  a 

there  is  a  finite  probability  that  the  tween  electrons  and  atomic  layers  is  fortuitous  conglomeration  or  con- 

diffraction  patterns  observed  may  negligibly  small.  With  the  possi-  centration  of  waves  of  different 

be  explained  on  the  basis  of  col-  bility  of  collisions  ruled  out,  science  frequency  as  in  Fig.  2.  The  com- 

lisions  between  the  electrons  and  knows  of  only  one  explanation  for  mon  intersection  of  these  waves 

the  atomic  layers  in  the  nickel  the  diffraction  patterns  observed:  produces  a  core  or  center  which 

crystal.  The  probability  of  collis-  the  electron  behaves  like  an  electro-  acts,  it  is  thought,  like  the  solid 

ions  is  influenced  by  the  following:  magnetic  wave.  particle  observed  in  the  experiments 

(1)  The  diameter  of  the  electron  W  v  Pa  k  t  mentioned  in  the  opening  para- 

as  obtained  from  data  where  its  ®  ®  graphs  of  this  article  while  the 

corpuscular  nature  is  evident  is  of  In  the  two  preceding  sections  it  wavelets  can  obviously  account  for 
the  order  of  10‘“  cm;  (2)  The  has  been  indicated  that  in  .some  ex-  the  wave  properties.  This  is  clearly 
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an  ad  hoc  solution  to  the  problem  of 
reconcilins^  the  wave  and  particle 
dualism,  but  it  is  the  best  theory 
available. 

Henceforth  here,  when  speaking 
of  electrons,  the  reader  is  asked  to 
bear  in  mind  that  wave  packets  are 
meant.  Holes,  which  are  similar  to 
electrons  in  many  ways,  are  also 
thought  to  be  best  represented  by 
wave  packets. 

Electron  Location 

Having  concluded  that  the  elec¬ 
tron  may  be  regarded  as  a  wave 
packet,  consider  next  the  problems 
associated  with  the  location  of  the 
electron  at  any  time.  The  location 
of  electron  position  is  limited  in 
practice  by  a  principle  first  enunci¬ 
ated  by  Heisenberg  in  1927  and 
called  the  indeterminacy  or  uncer¬ 
tainty  principle. 

Heisenberg’s  equation  defines  the 
limits  of  accuracy  with  which  can 
be  determined  certain  extrinsic 
parameters  which  describe  micro¬ 
scopic  particles 

A(mv)Az  ^  h  (1) 

The  momentum  p  is  defined  as  the 
product  of  mass  times  velocity, 
written  p  =  mv  analogously  to  the 
way  in  which  energy  E  is  defined  as 
the  product  of  force  F  times  dist¬ 
ance  X,  or  E  =  Fx. 

The  mv  in  Eq.  1  may  be  the  mo¬ 
mentum  of  an  electron,  for  example. 
This  momentum  is  frequently  use¬ 
ful  in  describing  the  behavior  of 
particles. 

Equation  1  states  that  the  error 
in  the  determination  of  measure¬ 
ment  of  the  momentum  mv  times 
the  error  in  determination  or  meas¬ 
urement  of  its  position  x  from  some 
reference  point  will  always  be  equal 
to  or  greater  than  Planck’s  constant 
h  in  magnitude. 

It  is  unnecessary  to  go  into  the 
derivation  of  this  equation  now, 
but  it  is  important  to  note  that 
this  equation  was  derived  from 
rigorous  mathematical  physics  and 
no  experimental  evidence  has  ever 
been  found  which  contradicts  it. 
This  equation  sets  a  limit  to  the 
accuracy  with  which  may  be  meas¬ 
ured  any  two  quantities  which  de¬ 
scribe  an  electron  when  the  product 
has  the  units  of  Planck’s  constant, 
and  when  both  quantities  are  being 
measured  at  the  same  time.  Sub¬ 
stitution  of  figures  in  this  equation 


will  give  some  idea  of  the  orders  of 
magnitude. 

The  mass  of  the  electron  is  ap¬ 
proximately  9.1  X  10  “  gram.  The 
velocity  of  an  electron  when  accel¬ 
erated  by  a  potential  of  approxi¬ 
mately  1,000  volts  is  of  the  order  of 
2  X  10*  cm  per  sec,  and  this  velocity 
can  be  measured  to  within  about 

l, 000  cm  per  sec,  so  that  Av,  the 
error  in  v,  is  1,000  cm  per  sec.  In 
Eq.  1  there  are  actually  three  quan¬ 
tities  involved  on  the  left-hand  side : 

m,  V  and  x.  Assume  that  in  a  given 
experiment,  as  is  most  usually  the 
case,  only  the  velocity  v  and  the  dis¬ 
placement  X  would  be  measured. 
The  mass  is  usually  assumed  to  be 
known  in  such  experiments  where 
the  indeterminacy  principle  is  ap¬ 
plied.  If  the  A  in  Eq.  1  is  to  have 
the  same  effect  as  the  differential 
symbol  of  elementary  calculus,  Eq. 
1  may  be  written,  since  m  =  con¬ 
stant 

mAvAx  S  h  (2) 

Using  now  the  values  mentioned, 
9.1  X  10  “  X  10*  X  A  X  =  6.6 
X  lO  "  erg  sec.  Ax  =  0.73  x  lO"* 
cm.  This  figure  may  be  rounded 
off  to  one  hundredth  of  a  cm.  This 
is  not  too  large  an  error  and  it 
would  seem  that  ability  to  measure 
a  distance  to  within  0.01  cm  should 
be  satisfactory  for  most  applica¬ 
tions. 

In  measurements  on  a  micro¬ 
scopic  level,  however,  0.01  cm  is  a 
tremendous  error  because  it  is  so 
large  compared  to  the  dimensions 
of  the  particles.  It  has  already 
been  mentioned  in  connection  with 
the  grating  experiment  that  the 


FIG.  1 — Diiiractioa  pattern,  rach  aa  may 
b«  obacrrod  du*  to  olodToii  dUiraction 
through  nlckol  cryatals.  show*  woro 
proportioa  oi  oloctron.  Pottom  ahown  in 
for  thallium  chlorido  (TlClt) 


diameter  of  the  electron  is  of  the 
order  of  10  “  cm.  If  the  error  in 
determining  the  position  of  the  elec¬ 
tron  from  some  reference  point  is 
of  the  order  of  10'*  cm,  its  position 
can  be  determined  to  within 
10’*/10*“,  or  10“  diameters. 

Typical  Example 

Stated  somewhat  differently,  the 
average  room  is  under  20  feet  long, 
but  the  actual  dimension  is  not  too 
important  he^e.  One  hundred 
billion  times  the  length  of  the  room 
is  approximately  four  hundred  mil¬ 
lion  miles.  With  the  above  accuracy 
a  physicist  could  locate  such  a  room 
from  some  reference  point — say  the 
North  Pole — with  an  error  no  less 
than  400  million  miles. 

Suppose  that  in  the  measurement 
of  velocity  a  larger  error,  such  as 
100  percent,  can  be  tolerated.  To 
compute  the  new  Ax  the  Av  of  Eq.  2 
is  now  2  X  10*,  hence  9.1  x  10'“ 
X  2  X  10*  Ax  =  6.6  X  10 ",  or 
Ax  =  0.36  X  10'*.  Again  rounding 
off  this  figure,  since  only  orders  of 
magnitude  are  important,  the  error 
in  position  is  now  fully  100,000 
times  the  electron  diameter.  From 
a  physical  experimental  viewpoint 
such  data  have  no  important  value, 
and  this  in  spite  of  the  fact  that 
a  100-percent  error  in  the  determi¬ 
nation  of  the  velocity  or  the  momen¬ 
tum  has  been  assumed. 

This  means  that  in  a  simultan¬ 
eous  measurement  of  momentum 
and  position  or  of  energy  and  time, 
or  of  any  two  parameters  whose 
product  has  the  dimensions  of 
Planck’s  constant,  ability  to  obtain 
precise  information  is  extremely 
limited  because  of  work  on  a  micro¬ 
scopic  level.  To  measure  the  posi¬ 
tion  of  an  electron  alone,  having  no 
knowledge  at  the  same  time  of  its 
momentum  or  energy,  provides  the 
physicist  with  rather  useless  data. 
When  he  tries  to  measure  both  at 
the  same  time  the  uncertainty  prin¬ 
ciple  shows  that  if  he  wants  to 
measure  the  momentum  he  has  vir¬ 
tually  no  knowledge  of  where  the 
electron  may  be.  It  is  for  this 
reason  that  the  physicist  does  not 
attempt  to  specify  the  exact  location 
of  an  electron  at  a  given  time. 

Physical  Picture 

The  reader  will  see  a  physical 
reason  for  the  validity  of  the  uncer- 
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tainty  principle  from  the  following 
analysis. 

The  sight  of  an  object  indicates 
that  light  has  struck  the  object,  has 
been  reflected  into  the  eye,  and  has 
energized  the  nerve  impulses  that 
convey  to  the  brain  a  specific  intel¬ 
ligence.  As  pointed  out  in  the  first 
article  of  this  series  (see  box  be¬ 
low),  the  emission  of  electrons  from 
a  surface  bombarded  by  light  is  a 
quantum  effect.  It  is  convenient  to 
speak  of  particles  called  photons, 
each  with  an  energy  hf,  that  do  the 
bombarding.  Saying  that  light 
strikes  an  object  is  equivalent  to 
saying  that  photons,  each  of  energy 
hf,  strike  the  object.  When  these 
photons  strike  a  large  object,  for 
instance  a  ball,  the  action  of  the 
photon  on  this  very  large  mass  pro¬ 
duces  no  perceptible  motion  of  the 
ball. 

If,  however,  the  object  under 
scrutiny  were  an  electron,  the  pho¬ 
ton  striking  the  electron  would 
cause  a  large  and  important  dis¬ 
placement  of  the  electron.  When 
the  photon  bounces  off  the  electron 
and  into  the  eye  of  the  observer,  it 
appears  to  come  from  a  point  where 
the  electron  was  before  its  displace¬ 
ment  by  the  photon.  By  the  time 
the  light  information  arrives  at  the 
eye,  however,  the  electron  is  far 
removed  from  the  point  where  the 
light  information  says  it  is.  Hence 
on  a  microscopic  level  the  tools  for 
observation  so  seriously  disturb 
whatever  is  being  observed  that  in¬ 
formation  is  subject  to  the  very 
large  errors  specified  by  the  inde¬ 
terminacy  principle. 

Pfobability 

Inability  to  specify  exactly  or 
even  within  some  reasonable  error 
the  position  of  an  electron  has  led 
to  an  entirely  new  approach  in  the 
specification  of  the  position  of  an 
electron  when  at  the  same  time 
other  useful  information  mu.st  be 
knowm. 

The  physicist,  therefore,  as 
an  outgrowth  of  the  uncertainty, 
principle,  does  not  say  that  an  elec¬ 
tron  with  a  certain  energy  will  be 
at  a  given  point  at  a  certain  time, 
but  he  speaks  of  the  probability 
that  the  electron  will  be  at  a  certain 
point. 

In  picturing  the  electron,  there- 


FIG.  2 — Artiat's  concaption  oi  a  wova 
packat.  Varioua  iraquanqr.  pkaaa  and 
amplltuda  componants  aynthasiBa  to 
glaa  a  knot  oi  waaaa  having  tha  chor- 
actariatica  boUi  oi  a  wava  ond  a 
corpuacia 


fore,  it  is  naive  to  the  point  of  being 
incorrect  to  think  of  the  electron 
as  being  represented  by  a  point 
which  is  in  motion  about  a  nucleus. 
In  the  case  of  the  hydrogen  atom 
with  one  electron  outside  of  the 
nucleus,  a  more  correct  picture  is 
that  in  which  the  electron  is  repre¬ 
sented  as  a  smeared-out  or  hazy 
region  about  the  nucleus. 

In  regions  further  from  the 
nucleus  smaller  orders  of  probabil¬ 
ity  exist  that  the  electron  may  be 
found  there. 

The  probability  of  finding  the 
electron  is  actually  the  highest  in 
carefully-defined  mathematical  or¬ 
bits  which  are  of  no  particular  in¬ 
terest  at  this  time.  It  is  important 
to  realize  that  thinking  about  an 
electron  as  a  point  charge  or  even  as 
a  wave  packet  as  in  Fig.  2  is  not 
strictly  correct  because  of  the  im¬ 
possibility  of  actually  seeing  such  a 
picture  in  practice. 

Consider  a  propeller  blade  spin¬ 
ning  at  high  speed.  If  the  pro¬ 
peller  never  came  to  rest,  and  one 
never  saw  it  except  spinning,  the 
only  picture  of  the  system  that 
could  be  permitted  would  be  a  blur. 
By  analogy,  the  electron,  which  can 
never  be  brought  to  rest  and  ex¬ 
amined,  can  only  be  visualized  as  a 
blur  or  hazy  region. 

With  the.se  ideas  in  mind  it  is 
essential  to  remember  that  pictures 
or  sketches  that  show  electrons  as 
little  dots  or  small  dashes  (for  the 
negative  sign)  are  symbolic  only, 
much  as  a  capacitor  represented  by 
two  parallel  lines  on  a  schematic 
diagram  does  not  necessarily  consist 


of  two  plates  at  all.  Failure  to  re¬ 
member  that  these  pictures  are 
symbolic  only  will  lead  to  confusion 
when  in  subsequent  articles  trans¬ 
istor  action  in  the  solid  germanium 
material  is  discussed  on  a  micro¬ 
scopic  level. 

Summary 

In  summary,  the  reader  should 
retain  from  this  article  the  follow¬ 
ing  salient  points : 

(1)  In  certain  phenomena,  par¬ 
ticularly  when  the  surroundings  in 
which  the  electron  finds  itself  are 
very  large  compared  to  its  diameter, 
the  electron  behaves  like  a  minute 
bit  of  matter,  or  a  corpuscle. 

(2)  In  certain  phenomena  where 
the  surroundings  are  of  the  order  of 
magnitude  of  its  size,  the  electron 
behaves  like  an  electromagnetic 
wave. 

(3)  This  wave-particle  dualism 
of  the  electron  is  conveniently  ex¬ 
pressed  by  the  concept  that  the  elec¬ 
tron  is  a  wave  packet,  representing 
a  fortuitous  combination  of  waves 
of  suitable  frequency  and  amplitude 
into  an  entity  having  characteris¬ 
tics  both  of  a  partiQle  and  a  wave. 

(4)  In  specifying  the  position 
of  an  electron,  the  probability  of  its 
being  at  a  certain  point  is  given; 
because  of  this  fact  it  is  best  to  con¬ 
sider  the  electron  as  a  smeared-out 
or  diffused  wave  packet  in  the  re¬ 
gion  about  the  nucleus. 

(5)  The  pictorial  representation 
■  of  the  electron  as  a  dot  or  dash  is 

symbolic  only. 
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Citizen  Radio 


IN  1949  the  FCC  established  two 
new  sets  of  frequency  alloca¬ 
tions.  Channels  between  450  and 
460  me  were  allocated  to  the  land- 
mobile  services  to  relieve  channel 
shortat^es  and  congestion  in  the 
lower  frequency  bands.  The  range 
460  to  470  me  was  given  to  the  citi¬ 
zen’s  radio  service  making  the  ad¬ 
vantages  of  two-way  radio  available 
to  private  citizens  and  organiza¬ 
tions  not  eligible  under  other  sec- 
tions’of  the  FCC  regulations. 

The  transmitter  must  meet  all 
requirements  of  the  FCC  and  in 
addition  should  meet  all  current  or 
proposed  RTMA  and  IRE  stand¬ 
ards. 

The  basic  problems  of  audio  re¬ 
sponse  and  deviation  limiting  were 
already  solved  through  the  use  of 
the  Motorola  deviation  control  cir¬ 
cuit,  (Instantaneous  Deviation  Con¬ 
trol,  Electronics,  Sept.  1949). 
This  left  the  problems  of  frequency 
stability,  spurious  emission,  audio 
distortion,  r-f  power  output  and 
power  consumption  to  be  resolved. 

Frequency  stability,  distortion 
and  spurious  emission  are  all 
closely  related  to  the  crystal  multi¬ 
plication  factor.  The  crystal  oper¬ 
ating  at  a  low  frequency  has  a  small 
drift,  but  a  high  multiplication 


factor  magnifies  a  small  crystal 
error.  An  overtone  crystal,  prop¬ 
erly  employed,  has  a  smaller  per¬ 
centage  drift  than  its  fundamental 
counterpart. 

For  minimum  distortion,  the 
phase  modulator  should  shift  the 
frequency  a  minimum  number  of 
degrees;  the  desired  deviation 
is  achieved  by  high  multipli¬ 
cation  factors.  The  problems  of 
spurious  emission,  however,  dictate 
that  minimum  multiplication  be 
used  to  prevent  multitudinous  crys¬ 
tal  harmonics  from  appearing  at 
the  output.  After  careful  investi¬ 
gation,  a  frequency  multiplication 
of  24  times  was  chosen. 

Frequency  Control 

A  series  mode,  third  overtone 
crystal  oscillator,  operating  at  ap¬ 
proximately  19  me  provides  the 
fundamental  signal.  The  practical 
frequency  stability  is  approxi¬ 
mately  ±0.0006  percent.  A  drift 
of  this  amount  in  both  transmitter 
and  receiver  can  produce  an  overall 
system  error  of  ±0.001  percent. 
Nevertheless,  field  testing  has 
shown  that  when  a  receiver  with  a 
modulation  acceptance  of  ±15  kc  is 
used,  the  overall  system  stability 
must  be  confined  within  approxi¬ 
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mately  ±0.0005  percent  to  avoid 
performance  degradation  owing  to 
drift.  To  meet  this  limit  the  re¬ 
ceiver  must  be  equipped  with  auto¬ 
matic  frequency  control. 

With  a  multiplication  of  24  times, 
distortion  is  approximately  the 
same  as  that  of  a  160-mc  transmit¬ 
ter,  less  than  2  percent  at  ±10-kc 
deviation.  The  modulator  is  re¬ 
quired  to  provide  a  phase  shift  of 
only  36  degrees  for  full  ±16-kc 
deviation. 

The  spurious  emission  problem  is 
also  adequately  solved.  A  low  mul¬ 
tiplication  factor  widely  spaces  the 
crystal  harmonics.  Careful  atten¬ 
tion  to  coupling  between  tuned  cir¬ 
cuits  and  the  Q  of  these  circuits 
attenuates  spurious  frequencies. 
Stray  coupling,  particularly  in  the 
laced  cables,  is  likewise  eliminated 

From  past  experience,  an  r-f 
power  output  of  20  watts  appeared 
to  be  adequate  for  the  desired  cov¬ 
erage  between  mobile  units  and 
a  tower-mounted  base  station 
antenna. 

The  tube  to  do  this  job  as  a  final 
amplifier  would  also  have  to  be 
efficient  in  operation,  capable  of 
withstanding  the  shock  and  vibra¬ 
tion  of  mobile  operation,  conserva¬ 
tively  rated,  and  operated  well  with¬ 
in  its  ratings.  The  2C39A  coplanar 
triode  capable  of  surviving  200  g 
.shock  or  vibration  fulfills  these 
requirements. 

Output  Tube  Choice 

The  2C39A  is  designed  for  use  in 
grounded-grid,  cavity-type  circuits. 
Such  circuits  themselves  provide 
better  efficiencies  because  they  are 
inherently  well  shielded,  minimiz¬ 
ing  stray  radiation  losses.  Stabil¬ 
ity  and  complete  freedom  from  neu- 
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Class  A  Equipment 

Design  of  a  production  transmitter  and  companion  receiver  for  the  450-mc  region  with 
class  A  approval  by  FCC  for  use  in  citizens  radio  service.  The  same  equipment  is  being 
installed  by  taxi,  petroleum,  public  safety  and  other  services  having  frequency  assign¬ 
ments  in  the  same  region 


tralization  problems  makes  this  metal  box.  Within  the  cavity,  a 


type  of  circuit  desirable. 

As  used  in  the  transmitter,  a 
plate  circuit  efficiency  of  approxi< 
mately  65  percent  is  realized.  A 
good,  conventional  tube  of  a  type 
suitable  for  use  at  160  me  could 
provide  a  plate  efficiency  of  only  25 
to  30  percent  when  used  at  450  me. 
This  difference  in  efficiency  in  a  20- 
watt  transmitter  can  represent 
a  difference  in  battery  drain  of  as 
much  as  18  amperes  in  a  6-volt 
vehicular  system. 

The  2C39A  is  rated  at  100  watts 
maximum  plate  dissipation.  As 
used,  the  dissipation  is  less  than  10 
watts.  Although  higher  in  original 
cost,  the  2C89A,  operated  at  such 
a  small  percentage  of  its  ratings, 
has  a  life  expectancy  many  times 
that  of  a  lower  cost  tube  operated 
at  or  near  its  maximum  ratings. 
Life  tests  conducted  at  a  33-percent 
duty  cycle  have  shown  an  expected 
tube  life  of  nearly  1.5  million  trans¬ 
missions. 

The  tuned  cavities  are  essentially 
the  same  for  both  the  tripler-driver, 
using  a  grounded-cathode  2C39A, 
and  the  grounded-grid-power  ampli¬ 
fier  stages.  As  shown  in  the  illus¬ 
trations,  the  cavity  is  a  rectangular 


hollow  rectangular  center  conductor 
serves  the  purpose  of  forming  a 
part  of  the  r-f  circuit  and  also  as 
a  duct  for  cooling  air  directed  to  the 
heat  radiating  fins  of  the  tube.  The 
end  of  this  inner  pipe  is  flared  out 
into  a  flange,  forming  one  plate  of 
a  bypass  capacitor  whereby  the  in¬ 
ner  pipe  is  connected  to  the  outer 
cavity.  A  similar  capacitor  by¬ 
passes  the  grid  of  the  final  amplifier 
to  ground.  In  the  final  amplifier, 
the  cathode  is  inserted  into  a  fiat 
tuned  line  constructed  of  aluminum. 
This  connector,  like  that  of  the  tri- 
pler  stage,  provides  a  high  conduc¬ 
tivity  path  to  draw  heat  away  from 
the  tube  filament  seal. 

The  cavities  are  capacitively 
tuned  with  an  adjustable  disk  lo¬ 
cated  directly  over  the  tube  anode. 
The  output  coupling  is  adjusted  by 
varying  the  orientation  of  the  out¬ 
put  coupling  loop  located  at  a  high- 
current  portion  of  the  cavity. 

Receivers 

A  working  model  receiver  with 
appropriate  sensitivity  and  selectiv¬ 
ity  had  been  constructed  as  early  as 
1946.  To  perfect  the  receiver  for 
normal  applications,  it  appeared 


that  four  problems  remained  to  be 
solved:  (1)  design  of  suitable  450- 
mc  tuners,  (2)  choice  of  r-f  ampli¬ 
fier  tubes  for  best  sensitivity  and 
highest  signal-to-noise  ratio,  (3)  at¬ 
tainment  of  the  necessary  degree  of 
frequency  stability  and  (4)  choice 
of  intermediate  frequencies  for  the 
best  spurious  response  rejection. 

After  extensive  research,  a  coax¬ 
ial  tuned  cavity  was  developed  and 
proved  to  be  the  practical  answer  to 
the  450-mc  tuner  problem.  Cavities 
are  stable,  efficient  and  mechani¬ 
cally  strong  as  well  as  possessing 
high  Q  and  being  easy  to  tune.  Spe¬ 
cially  dimensioned  and  positioned 
input  and  output  coupling  loops 
achieve  optimum  impedance  match 
to  the  tubes  to  insure  the  highest 
signal-to-noise  ratio  and  achieve 
best  gain  characteristics.  Careful 
dimensioning  of  the  loading  drum 
accomplishes  a  smooth  tuning  char¬ 
acteristic. 

Bimetallic  construction  of  the 
center  conductor  provides  tempera¬ 
ture  compensation.  The  top  cap  of 
the  cavity  is  soldered  in  place,  the 
coupling  loops  are  brought  out 
through  glass  seals,  and  the 
bottom  cap  uses  a  neoprene  seal 
ring  to  seal  the  cavity  against 
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the  harmful  effects  of  humidity, 
dust  and  corrosive  gases.  Tuning 
is  accomplished  by  removing  the 
lower  seal  and  inserting  any  stand¬ 
ard  screwdriver  into  the  slot  of  the 
movable  center  conductor. 

The  vital  problem  of  sensitivity 
depends  primarily  upon  proper 
choice  of  r-f  amplifier  tubes.  Of  all 
the  tubes  tested  for  noise  figure  and 
gain,  the  6J4  was  chosen  for  im¬ 
mediate  production.  The  maximum 
r-f  gain  was  then  achieved  by 
matching  the  r-f  tuners  to  the 
tubes.  Sufficient  gain  must  be  pro¬ 
vided  to  override  the  noise  of  the 
first  mixer  stage,  A  vacuum-tube 
first  mixer  stage  was  used  in  pref¬ 
erence  to  a  crystal  mixer  to  achieve 
additional  gain,  protect  the  signal- 
to-noise  ratio  and  provide  uniform- 


circuit  diagram  oi  th*  r-i  dock  ua*d  in 
Ih*  Ironunitlar 


ity  of  performance  under  all  condi¬ 
tions  of  temperature,  humidity, 
shock  and  vibration. 

As  stated  previously,  automatic 
frequency  control  was  deemed  es¬ 
sential  to  prevent  degradation  of 
performance  because  of  either 
transmitter  or  receiver  frequency 
drift.  A  reactance  tube,  operating 
from  the  discriminator  output, 
tunes  the  high-frequency  local  oscil¬ 
lator  to  receive  the  desired  carrier. 
This  one  oscillator,  through  multi¬ 
pliers,  provides  the  injection  fre¬ 
quencies  for  both  the  first  and 
second  mixer  stages.  Automatic 
frequency  control  will  compensate 
for  frequency  errors  up  to  25  kc  but 
cannot  jump  to  adjacent  channel 
signals. 

Peceirer  StabiliEing 

A  further  consideration  toward 
stability  is  the  drift  of  the  tuned 
circuits.  The  best  practical  temper¬ 
ature-compensating  capacitors  have 


a  temperature  coefficient  of  ±30 
parts  per  million  per  degree  centi¬ 
grade.  This  can  be  interpreted  into 
approximately  30  cycles  per  mega¬ 
cycle  per  degree  centigrade.  At 
intermediate  frequencies  of  1  me 
the  drift  over  a  100-deg  C  temper¬ 
ature  range  is  approximately  ±3 
kc.  At  4  me  the  drift  is  an  intoler¬ 
able  ±12  kc. 

Through  the  use  of  properly  dis¬ 
tributed  gain  and  selectivity,  this 
problem  is  solved.  The  primary 
selectivity-determining  element  is 
a  fixed-tuned  plastic-encased  band¬ 
pass  filter  with  a  center  frequency 
of  455  kc.  This  approach  was  used 
in  the  basic  lower  frequency  Sensi- 
con  receiver  (Adjacent  Channel  Re¬ 
jection  Receiver,  Electronics,  Jan. 
1951)  and  was  again  proved  practi¬ 
cal.  The  basic  circuits  are  essen¬ 
tially  the  same  as  in  this  earlier  re¬ 
ceiver  with  the  exception  of  an 
additional  intermediate-frequency 
stage  at  approximately  73  me. 

The  mixer  circuits  themselves 
provide  a  spurious  response  rejec¬ 
tion  of  50  to  60  db  at  half  the  inter¬ 
mediate  frequency  and  70  to  80  db 
at  one-third  the  intermediate  fre¬ 
quency.  The  high-Q  tuners  and 
coils  in  the  r-f  and  i-f  sections  in¬ 
crease  this  rejection  and  that  of  the 
image  frequency  to  well  over  86  db. 
Backward  gain  and  backward  se¬ 
lectivity,  that  is,  passage  of  the 
local-oscillator  frequency  backward 
into  the  r-f  stages,  are  held  to 
the  desirable  levels  with  the  use 
of  grounded-grid  amplifiers  and 
high-Q  tuners  in  the  r-f  stages.  This 
prevents  mixing  and  generation  of 
spurious  responses  in  the  r-f  or 
antenna  stages.  It  also  holds  radia¬ 
tion  of  the  local-oscillator  injection 
frequency  to  less  than  100  micro¬ 
volts  at  the  antenna  terminal.  Sim¬ 
ilarly,  high-Q  coils  and  a  tun^er  pre¬ 
ceding  the  mixer  stages  preclude 


entry  of  spurious  crystal  frequen¬ 
cies  into  the  mixers. 

Local-oscillator  frequencies  are 
so  arranged  that  the  combination 
of  20  first  oscillator  crystals  and  10 
i-f  oscillator  crystals  covers  all  200 
channels  in  the  frequency  range. 
Although  the  receiver  uses  21  tubes, 
more  than  its  160-mc  counterpart, 
only  7  tube  types  are  used  and  the 
power  consumption  is  minimized  by 
omission  of  the  crystal  heater  oven 
and  use  of  an  audio-amplifier 
squelch  cutoff  bias. 

Power  Supplies 

New  high-current,  long-life  vi¬ 
brators  provide  a  fresh  approach  in 
mobile  power  supplies.  They  are 
used  for  both  the  transmitter  and 
receiver  units.  For  reception,  the 
receiver  vibrator  alone  supplies  the 
receiver  B-f  voltage;  for  transmis¬ 
sion,  its  output  is  added  in  cascade 
to  the  output  of  the  transmitter 
supply  to  achieve  the  desired  high 
voltage.  This  approach  insures 
that  as  the  vibrators  age,  the  more 
heavily  used  receiver  vibrator  will 
not  affect  r-f  drive  as  its  output 
voltaee  decreases. 

Performance 

Transmitter  r-f  power  output  is 
18  to  20  watts  throughout  the  450- 
470  me  range.  Frequency  stability 
of  the  transmitter  is  approximately 
±0.0005  percent.  The  afe  circuit 
in  the  receiver  provides  an  overall 
transmitter-receiver  frequency  sta¬ 
bility  of  better  than  ±0.0005  per¬ 
cent.  Tests  have  also  shown  that 
the  transmitter  will  tune  to  and  is 
applicable  for  use  in  the  various 
ranges  down  to  400  me. 

The  receiver  sensitivity  is  1.0 
microvolt  for  20-db  quieting. 
Squelch  threshold  sensitivity  is  at 
the  approximate  r-f  noise  level,  0.3 
microvolt.  For  reception  of  weak 
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Block  diagram  of  tho  450  to  470-mc  rocoWor 


Circuit  diagram  of  tho  recoWor  r-i  dock 


signals,  there  is  less  than  6  db  at-  parative  test  of  150  and  450-mc  The  FCC  has  completed  tests  of 
tenuation  at  ±15  kc  at  the  edges  units,  equal  performance  was  ob-  these  transmitters  and  has  given 
of  the  transmitter  modulation  spec-  tained  in  relatively  flat  areas  with  type  approval  for  class-A  citizen’s 
trum.  Approximately  100-db  at-  antennas  mounted  at  the  same  band  operation, 
tenuation  is  realized  at  ±85  kc  the  height.  This  equipment  was  designed  and 

edges  of  the  adjacent-channel  mod-  A  high-gain  450-mc  antenna,  produced  under  the  guidance  and 
ulation  spectra.  Because  of  difficul-  more  practical  at  these  frequencies,  direction  of  Dan  Noble,  vice¬ 
ties  In  obtaining  high  signal  levels  is  used.  For  best  coverage,  it  is  president.  Motorola  Communica- 
for  selectivity  determination  at  450  required  that  a  high-gain  antenna  tions  and  Electronics  Div.,  and 
me  the  receiver  is  rated  at  85  db  at-  be  mounted  as  high  as  possible.  John  Byrne,  director  of  engineer- 
tenuation  at  +60  kc.  Reliable  communications  have  been  ing,  and  by  many  members  of  the 

In  use,  the  radio  equipment  per-  realized  within  a  radius  of  30  miles  engineering  staff, 
forms  similarly  to  that  operating  and  extended  ranges  up  to  57  miles  Although  it  is  not  possible  to  list 
at  150  me.  In  urban  areas,  the  mul-  have  been  recorded.  However,  mo-  all  participating  engineers,  thanks 
tiple  reflections  between  tall  build-  bile-to-mobile  coverage  is  not  as  are  given  to  James  Clark,  receiver 
ings  and  under  bridges  provide  bet-  good  as  with  150-mc  units.  project  engineer  and  Fred  Hilton, 

ter  coverage  than  at  150  me.  In  In  order  to  achieve  satisfactory  transmitter  project  engineer  who 
suburban  and  rural  areas,  foliage  long-range  mobile-to-mobile  com-  perfected  the  final  design  and  gave 
attenuation  is  noticeable  and  some-  munications,  a  central-station  re-  invaluable  assistance  in  preparation 
times  a  limiting  factor.  In  com-  peater  is  necessary.  of  this  paper. 
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Synchronization  in 

Synchronization  of  color  allows  timing  error  of  0.004  microsecond,  according  to  NTSC 
requirements,  but  the  science  of  electronics  can  measure  five  degrees  at  three  megacycles 
almost  as  easily  as  five  degrees  at  sixty  cycles,  and  phase  synchronization  of  the  NTSC 

signal  can  be  accomplished  in  several  ways 


A  TELEVISION  SYSTEM  is  said  tO 
be  frequency  synchronized 
when  the  frequency  of  a  repetitive 
process  at  the  receiver  (such  as 
scanning  motion  or  color  sampling) 
is  the  same  as  that  of  the  corre¬ 
sponding  process  at  the  transmitter. 
Frequency  synchronism  is  a  nec¬ 
essary,  but  not  sufficient,  condition 
for  satisfactory  operation.  For  ex¬ 
ample,  the  top  half  of  the  picture 
may  appear  at  the  bottom  of  the 
screen  and  the  bottom  half  at  the 
top,  because  the  vertical  scanning 
motions  in  camera  and  picture  tube 
do  not  possess  the  proper  phase 
relationship. 

The  system  must  also  be  phase 
synchronized.  The  phase  angles  be¬ 
tween  the  repetitive  processes  must 
be  adjusted  until  they  have  the 
proper  values  to  reproduce  picture 
and  sound  in  the  appropriate  tem¬ 
poral  and  spatial  relationships. 
Phase  synchronism  is  a  necessary 
and  sufficient  condition  of  proper 
operation,  since  the  existence  of  a 
stationary  phase  relationship  im¬ 
plies  frequency  synchronism.  This 
paper  discusses  four  types  of  phase 
synchronization  which  must  be  per¬ 
formed  in  a  satisfactory  color  tele¬ 
vision  system. 

Picture-sound  Sync 

Experience  with  sound  motion 
picture  projection  has  proved  that 
the  sound  heard  by  the  observer 
must  be  phase-synchronized  with 
the  visual  image  within  the  time 
occupied  by  two  frames  of  the  film. 
At  the  standard  projection  rate  of 
24  per  second,  this  corresponds  to 
a  time  tolerance  of  ^  second  or  88 
milliseconds.  Recent  tests'  show 
that  the  majority  of  nontechnical 
viewers  can  perceive  sound  delays 
as  small  as  50  milliseconds,  although 
they  do  not  usually  find  delays 


definitely  objectionable  until  they 
reach  values  of  about  250  milli¬ 
seconds. 

It  appears,  therefore,  that  if  the 
sound  and  picture  correspond  at 
the  viewer  position  to  within  100 
milliseconds,  little  objection  will  be 
voiced.  This  time  delay  corresponds 
to  a  distance  of  sound  propagation 
in  air  at  room  temperature  and  at 
sea  level  of  113  feet,  which  is  well 
beyond  the  usual  viewing  distance 
of  home  television  receivers.  We 
may,  therefore,  disregard  the  acous¬ 
tic  delay  at  the  receiver.  The  elec¬ 
trical  delay  of  the  sound  signal 
within  the  receiver  circuits  may 
also  be  discounted,  since  in  typical 
receivers  it  amounts  to  less  than 
25  microseconds. 

Television  broadcasters  must  pay 
attention  to  sight-sound  synchroni¬ 
zation,  not  only  in  operating  motion 
picture  "projectors  and  tape  record¬ 
ing  machines,  but  also  in  guarding 
against  excessive  delay  of  the  sound 
signal  over  long  network  circuits. 
For  example,  the  A.  T.  &  T.  trans¬ 
continental  telephone  circuits  of  the 
open-wire  type  between  Los  An¬ 
geles  and  New  York  have  a  total 
time  delay  well  in  excess  of  100 
milliseconds,  whereas  the  delay  in 
the  microwave  relay  for  the  corre¬ 
sponding  picture  transmission  is 
less  than  one  half  millisecond.  To 
keep  the  sound  in  step  with  the 
picture,  therefore,  the  A.  T.  &  T. 
Long  Lines  engineers  have  had  to 
adopt  carrier-type  circuits  for  the 
accompanying  sound  transmission. 

Vertical  Synchronization 

Vertical  synchronization  relates 
to  the  initiation  of  each  field  in  the 
scanning  process,  which  occurs  at 
a  rate  of  60  fields  per  second  or 
16.7  milliseconds  per  field.  Vertical 
scanning  at  the  receiver  might  be 


allowed  to  fall  out  of  phase  syn¬ 
chronism  by  one  percent  or  167 
microseconds  without  adverse  effect, 
since  this  time  difference  would 
displace  the  received  picture  up¬ 
ward  or  downward  a  negligibly 
small  amount,  if  all  successive 
fields  are  delayed  or  advanced  by 
the  .same  amount. 

Interlacing  imposes  a  much 
stricter  tolerance.  To  avoid  notice¬ 
able  pairing  of  the  interlaced  lines 
in  the  image,  each  pair  of  field  scans 
must  be  initiated  correctly  within  a 
fraction  of  the  duration  of  each 
scanning  line,  which  is  about  60 
microseconds.  Accordingly,  vertical 
deflection  circuits  should  be  de¬ 
signed  to  maintain  correct  ssm- 
chronization  between  two  succes¬ 
sive  fields  within  10  microseconds. 
Any  variation  greater  than  this  pro¬ 
duces  pairing  of  the  interlace  which 
would  be  plainly  observable  by  the 
viewer. 

We  may,  then,  attach  a  nominal 
tolerance  to  the  vertical  sync  proc¬ 
ess  of  10  microseconds,  which  is 
10,000  times  smaller  than  the  sight- 
sound  requirement  previously  dis¬ 
cussed. 

Horizontal  Synchronization 

Horizontal  ssmchronization  re¬ 
lates  to  the  initiation  of  each  line 
in  the  scanning  pattern.  If  the 
scanning  lines  are  out  of  position 
by  more  than  a  fraction  of  the 
width  of  a  picture  element,  notice¬ 
able  impairment  of  horizontal  reso¬ 
lution  results. 

At  a  nominal  video  bandwidth  of 
4  me,  a  picture  element  is  formed 
in  0.125  microsecond.  The  FCC 
Standards  of  Good  Engineering 
Practice  specify  the  time  of  rise  of 
each  horizontal  sync  pulse  to  be 
not  more  than  0.4  percent  of  the 
line  scanning  interval,  and  the 
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RTMA  apparatus  recommendation 
is  0.3  percent,  correspondinsr  to 
0.18  microsecond.  The  intercept  of 
the  pulse  edge  with  the  voltage 
level  at  which  the  synchronization 
circuit  is  actuated  may  be  main¬ 
tained  within  one  tenth  of  the  pulse 
height.  Therefore,  in  the  absence 
of  noi.se,  the  inherent  accuracy  of 
horizontal  synchronization,  using 
not  less  than  3-mc  bandwidth  in 
transmitting  the  sync  pulses,  is 
better  than  0.02  microsecond,  or 
less  than  one  sixth  of  the  duration 
of  a  picture  element. 

When  noise  is  present,  it  can 
disturb  the  intercept  of  pulse  edge 
and  the  sync  level  as  much  as  10 
microseconds.  It  is  necessary  to 
stabilize  horizontal  s}rnchronization 
by  an  averaging  process.  In  such 
stabilized  circuits,  the  scanning 
process  is  controlled  by  another 
series  of  pulses  whose  timing  is 
controlled  by  the  average  of  a  large 
number  of  horizontal  sync  pulses, 
t)rpically  100.  Any  noise  disturb¬ 
ance  to  an  individual  sync  pulse 
then  has  negligible  effect  on  scan¬ 
ning. 

By  use  of  these  time-averaging 
horizontal  stabilizing  circuits,  ade¬ 
quate  horizontal  synchronization 
accuracy  is  obtained  even  at  signal- 
to-noise  ratios  near  unity.  Sta¬ 
bilized  receivers  can  maintain 
horizontal  scanning  accuracy  to 
within  one  half  the  duration  of  a 
picture  element,  or  0.06  microsec¬ 
ond,  even  in  the  presence  of  noise 
whose  rms  voltage  is  two  thirds 
the  peak  signal  level  (signal-to- 
noise  ratio  less  than  4  db). 

This  timing  accuracy  of  0.06 
microsecond  is  one  17-millionth  of 
a  second.  The  FCC  was  much  con¬ 
cerned,  in  the  color  hearing  of  1949, 
that  the  then-proposed  compatible 
color  system  appeared  to  require  a 


FIG.  1 — Color  •ynchronlsation  tn  tbo  Hold  ■•qnontlal  t^stoin  commonly  omploy*  a 
Hllor  dUk  drivon  at  M40  rpm.  DUk  Is  23  Inchss  in  diamotsr  and  may  wsiqh 
aoToral  pounds 


FIG.  2 — Color-lndox  puls#  tn  FCC  Hold  soquontlal  system  bos  iroquoncy  of  43  cps, 
tims  riso  ol  about  0.24  microsocond  and  proTldos  automatic  corrsctlon  of  color- 
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To  keep  the  disk  in  phase  syn¬ 
chronism  within  the  two-degree 
error,  over  these  ranges  of  primary 
power,  it  has  proved  necessary  to 
set  up  a  phase-comparing  system. 
The  144-cps  vertical  synchronizing 
pulses  are  compared  in  phase  with 
a  144-cps  sawtooth  wave  produced 
by  a  generator  on  the  disk  shaft. 
The  downward  slope  of  the  saw¬ 
tooth  wave  is  10  volts  per  degree 
of  disk  rotation.  The  gate  tube 
prevents  the  vertical  synchronizing 
pulses  from  passing  to  the  clamper 
tube  except  during  this  downward 
slope. 

When  coincidence  between  ver¬ 
tical  pul.se  and  sawtooth  slope  is 
achieved  (by  the  faster-than-syn- 
chronous  speed  of  the  motor),  the 
clamper  tube  becomes  operative  and 
its  output  is  supplied  to  the  grid 
of  the  control  tube.  A  saturable 
reactor,  controlled  by  the  plate  cir¬ 
cuit  of  the  latter  tube,  is  in  serie.s 
with  the  induction  motor  input, 
ing  tolerance  is  l/30th  of  the  dura-  The  motor  speed  is  thus  maintained 
tion  of  each  field,  which  is  l/144th  in  phase  synchronism, 
second.  Accordingly,  the  phase  The  circuit  achieves  phase  syn- 
synchronizing  accuracy  required  is  chronism  at  any  one  of  six  positions 
1/4,320  second  or  230  microseconds,  on  the  disk,  since  each  such  position 
This  requirement  is  substantially  represents  one  cycle  of  the  144-cp8 
less  strict  than  the  timing  accuracy  field  scanning  rate.  There  are,  ac- 
needed  in  vertical  and  horizontal 
sync.  If  the  color  synchronizing 
action  were  substantially  inertia¬ 
less,  as  it  is  in  vertical  and  hori¬ 
zontal  scanning,  no  problem  would 
be  created.  Unfortunately,  in  the 
rotating-disk  receiver,  the  device  to 
be  synchronized  is  a  23-inch  disk 
weighing  several  pounds,  rotating 
at  1,440  rpm,  and  it  must  not  lose 
phase  synchronism  for  more  than 
a  second  or  two  when  the  receiver 
is  switched  from  one  color  trans¬ 
mission  to  another. 

The  electromechanical  synchron¬ 
izing  device  that  meets  these  re¬ 
quirements  is  not  simple;  in  fact 
it  represents  a  substantial  part  of 
the  cost  of  a  field-sequential  color 
receiver.  A  typical  arrangement 
for  maintaining  phase  synchronism 
in  such  a  receiver  is  shown  in  Fig. 

1.  The  disk  is  driven  at  1,440  rpm 
by  an  induction  motor  through  a 
17/ 14-ratio  belt  drive.  The  motor 
itself  tends  to  run  above  synchro¬ 
nous  speed  (1,748  rpm)  throughout 
the  design  range  of  primary  volt¬ 
age  from  106  to  125  volts  and  fre¬ 
quency  from  69.6  to  60.6  cps. 
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timing  accuracy  of  one  11-millionth 
of  a  second.  Apparently  it  was  not 
generally  realized  that  virtually  all 
of  the  three  million  black-and-white 
receivers  manufactured  during  that 
year  had  horizontal  sync  accuracy 
greater  than  one  11-millionth  of  a 
second. 

Field-Sequential  System 

In  field-sequential  color,  the  sys¬ 
tem  officially  adopted  by  the  FCC 
for  public  service*,  the  most  com¬ 
monly  used  receiver  in  closed-cir¬ 
cuit  transmissions  employs  a  filter 
disk  having  six  transparent  colored 
segments,  two  in  each  of  the  pri¬ 
mary  colors.  The  disk  rotates  in 
front  of  the  picture  tube  at  a  rate 
that  positions  the  filter  segments 
In  synchronism  with  the  field  scan¬ 
ning.  A  similar  disk  rotates  syn¬ 
chronously  in  front  of  the  camera 
tube.  The  filter  segments  are 
shaped  so  as  to  cover  the  viewing 
screen,  with  due  allowance  for  the 
motion  of  the  .scanning  spot  through 
each  field. 

To  assure  adequate  phase  syn¬ 
chronism  between  the  color  disks 
at  receiver  and  transmitter,  it  has 
proved  necessary  to  control  their 
rotation  so  that  neither  departs 
from  its  proper  angular  position  by 
more  than  two  degrees  of  rotation. 
Since  each  filter  segment  occupies 
60  degrees,  the  corresponding  tim- 
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cordingly,  two  chances  in  three  that 
the  color  phase  will  be  in  error. 
For  example,  a  green  or  a  blue 
filter  segment  may  be  positioned 
before  the  picture  tube  when  a  red 
segment  is  in  front  of  the  camera 
tube.  A  manually  operated  push¬ 
button  is  provided  to  correct  such 
color-index  errors. 

It  is  possible  to  correct  such 
errors  automatically.  The  FCC 
field-sequential  color  standards 
make  automatic  correction  possible 
by  providing  a  color-index  pulse. 
This  pulse,  showm  in  Fig.  2,  appears 
between  the  first  two  equalizing 
pulses,  immediately  preceding  each 
field  during  which  red  information 
is  transmitted. 

The  color-index  pulse  has  a  fre¬ 
quency  of  48  cps,  and  has  a  time  of 
rise  of  about  0.24  microsecond, 
which  easily  satisfies  the  timing 
requirement  of  230  microseconds. 

At  the  receiver,  the  color-index 
pulses  may  be  separated  by  the 
typical  circuit  shown  in  Fig.  3.  The 
composite  sync  pulses,  including 
the  color-index  pulses,  are  applied 
to  the  control  grid  and  third  grid 
of  a  coincidence  amplifier  tube.  A 
resonant  circuit  connected  to  the 
latter  grid  and  tuned  to  twice  the 
horizontal  frequency,  is  so  phased 
that  it  depresses  the  grid  during 
each  horizontal  pulse  and  equalizing 
pulse.  Consequently  the  circuit  is 
not  responsive  to  these  pulses.  When 
the  color-index  appears,  its  phase  is 
such  (intermediate  to  the  equaliz¬ 
ing  pulses)  that  it  elevates  this 
grid  to  a  sufficiently  positive  volt¬ 
age  to  cause  the  coincidence  tube 
to  conduct,  thus  producing  an  am¬ 
plified  color-index  pulse  that  may 
be  used  to  index  the  color  disk  to 
the  proper  position. 

Simultaneous  Compatible  System 

The  compatible  color  television 
system  currently  under  development 
by  the  member  organizations  of  the 
National  Television  System  Com¬ 
mittee  employs  two  video  carrier 
signals,  a  luminance  carrier  and 
a  color  subcarrier.  The  luminance 
carrier  is  modulated  in  amplitude 
by  the  brightnesses  (luminances) 
of  the  scene;  this  signal  is  essen¬ 
tially  identical  to  that  radiated  by 
present-day  black-and-white  sta¬ 
tions.  It  is  the  component  to  which 


black-and-white  receivers  respond 
and  which,  thereby,  establishes  the 
basic  compatibility  of  the  color 
system. 

The  synchronizing  functions  ap¬ 
plying  to  the  luminance  signal  are 
similar  to  those  applying  to  black- 
and-white  transmissions,  with  one 
important  exception.  In  mono¬ 
chrome  transmissions,  the  FCC 
regulations  permit  substantial  vari¬ 
ations  in  the  absolute  values  of 
vertical  and  horizontal  scanning 
frequencies,  subject  only  to  the 
restriction  that  there  shall  be  ex¬ 
actly  625  horizontal  pulses  for  each 
pair  of  vertical  pulses. 

For  example,  it  is  customarj'. 


when  using  an  intermittent-type 
movie  film  projector,  to  tie  the  ver¬ 
tical  pulse  rate  to  the  local  primary 
power  frequency  so  that  a  synchro¬ 
nous  motor  can  be  used  to  drive 
the  projector.  It  is  not  unusual  for 
the  primary  power  frequency  to 
vary  as  much  as  2  percent  of  its 
nominal  value.  In  such  synchro¬ 
nized  transmissions  the  field  scan¬ 
ning  frequency  must  vary  by  the 
same  percentage.  At  the  moment 
there  is  no  prohibition  in  the  FCC 
standards  against  such  variations; 
one  result  is  the  universal  presence 
of  vertical  and  horizontal  hold  con¬ 
trols  in  present-day  televi.iion  re¬ 
ceivers. 

Color  Standards 

In  a  compatible  color  system  no 
such  scanning  frequency  tolerances 
can  be  permitted.  In  fact,  the  hori¬ 
zontal  and  vertical  scanning  rates 
must  be  held  to  the  same  percentage 


as  the  color  sync  frequency,  which 
must  be  held  to  ±0.0003  percent. 
This  rather  strict  requirement  for 
frequency  synchronism  is  met  by 
deriving  the  vertical  and  horizontal 
sync-pulse  timing  from  the  color- 
carrier  source. 

For  this  reason,  it  is  customary 
in  writing  color  system  standards 
to  state  the  horizontal  scanning  fre¬ 
quency,  not  as  an  absolute  value,  but 
as  a  fraction  (2/465)  of  the  carrier 
subcarrier  frequency.  According  to 
the  latest  version  of  the  NTSC 
specifications,  the  absolute  value  is 
16,734.3.  Similarly,  the  vertical 
frequency  is  expressed  as  a  frac¬ 
tion  (2/525)  of  the  horizontal  fre¬ 


quency;  its  absolute  value  is  59.92 
cps. 

In  contrast  to  the  stricter  fre¬ 
quency-synchronism  requirements, 
the  phase-synchronism  require¬ 
ments  of  the  luminance  signal  are 
the  same  as  for  monochrome  trans¬ 
missions;  that  is,  10  microseconds 
for  vertical  timing  between  suc¬ 
cessive  fields  to  avoid  pairing  of 
the  interlace,  and  0.06  microsecond 
for  horizontal  timing  to  avoid  loss 
of  horizontal  resolution. 

The  second  carrier  signal  in  the 
compatible  system  is  the  color  sub¬ 
carrier  frequency  whose  value  is 
3.579545  me  ±  11  cps.  The  subcar¬ 
rier  is  modulated  in  two  ways,  in 
phase  to  represent  the  hue,  and  in 
amplitude  to  represent  the  satura¬ 
tion,  of  the  colors  in  the  scene. 

The  color  subcarrier  has  maxi¬ 
mum  amplitude  for  intense  (highly 
saturated)  colors,  smaller  ampli¬ 
tude  for  pastel  shades  (lower  de- 


Table  I — Phase  Synchronism  Requirements  in  Color  Television 


Permiaaible  Permissible 

Phase  Error  Phase  Error 
Frequency  (in  (in  electrical 

Type  of  Sync  of  Sync  (in  cps)  microseconds)  degrees) 

Sight-sound .  5*  (max)  100,000  180  (max) 

Vertical .  60  10**  0.22 

Horizontal .  15,750  0.06  0.34 

Color  (field-sequential) .  14'!  230  12 


Color  (simultaneous  compatilde) .  3,579,000  0.004  5 

*  Syllabic  rate  in  speech  or  percussion  beat  in  music,  when  source  of  sound 
is  visible 

**  Between  the  initiation  of  two  successive  field  scans 
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Rrees  of  saturation),  and  zero 
amplitude  for  the  zero-saturation 
colors  (white,  gray  and  black). 

The  phase  modulation  of  the  color 
subcarrier  represents  hue  by  the 
phase  angle  of  the  carrier  relative 
to  a  fixed  reference  phase.  Thus, 
for  example,  in  the  so-called  circu¬ 
lar  chrominance  version  of  the 
NTSC  signal,  if  the  phase  angle  of 
zero  degrees  represents  the  blue 
primary,  then  an  angle  of  103.6 
degrees  represents  the  red  primary 
and  243.5  degrees  the  green 
primary,  while  intermediate  phase 
angles  represent  the  intermediate 
hues  of  the  spectrum. 

Briefiy  stated,  two  synchronous 
demodulators  measure  the  instan¬ 
taneous  phase  of  the  color  subcar¬ 
rier  against  the  fixed  reference. 
Ultimately  three  color-difference 
signals  are  derived  which,  when 
applied  to  the  picture  tube  in  con¬ 
junction  with  the  luminance  signal, 
produce  the  hue  and  saturation 
values  of  the  image  while  the  lum¬ 
inance  signal  itself  provides  the 
brightness  values. 

Any  error  in  the  phase  informa¬ 
tion  recovered  in  the  receiver  pro¬ 
duces  a  corresponding  error  in  the 
reproduced  hue.  Such  errors  may 
occur  due  either  to  a  shift  in  the 
fixed  phase  reference  or  to  a  shift 
in  the  phase  of  the  subcarrier  itself 
caused  by  noise  or  other  dis¬ 
turbances. 

There  are,  then,  two  factors  that 
establish  the  requirements  for  phase 
synchronization  of  color  sampling 
in  the  compatible  system:  (1)  how 
much  phase  shift  can  be  recognized 
by  typical  viewers  as  producing  a 
noticeable  shift  in  the  hues  of  the 
image,  and  (2)  how  much  noise  can 
be  tolerated  before  a  phase  shift 
greater  than  the  tolerable  amount 
is  produced. 

Phase  Error 

Recent  tests*,  have  indicated  that 
a  phase  error  of  10  degrees  is  toler¬ 
able,  particularly  if  the  observer 
has  no  prior  knowledge  of  the  cor¬ 
rect  hue.  To  be  on  the  safe  side, 
the  NTSC  is  basing  its  investiga¬ 
tions  on  a  phase  error  of  half  this 
amount,  namely  6  degrees,  rms. 

The  permissible  timing  error  cor¬ 
responding  to  5  degrees  phase  error 
is  6/860  X  1/3.58  =  0.004  micro¬ 
second.  This  requirement  is  15 


times  smaller  than  the  permissible  of  the  first  studies  of  the  problems* 

timing  error  in  horizontal  sync.  It  revealed  that  color  sync  perform- 

is,  incidentally,  a  timing  error  of  ance  was  surprisingly  good;  the 

one  250-millionth  of  a  second,  about  hues  in  the  image  were  found  to 

22  times  smaller  than  the  one  11-  hold  true  even  at  noise  levels  so 

millionth  of  a  second  which  the  high  that  the  vertical  and  horizontal 

FCC  worried  about  in  1949.  It  is,  sync  systems  were  adversely  af- 

therefore,  a  very  good  question  fected.  This  work  was  done  in  1950, 

whether  this  timing  accuracy  can  but  is  was  not  then  considered  ad- 

be  maintained  in  practical  color  visable  to  reveal  circuit  details, 

television  receivers.  The  answer  is.  Now  it  can  be  revealed  that  the  cir- 

fortunately,  yes,  and  by  a  safe  cuits  used  were  remarkably  like 

margin  against  the  effects  of  noise,  those  of  the  present  day.  The  ref- 


FIG.  6 — PqmIt*  Integrator  circuit  employi  hiqh-Q  quarts  crystal  filter  at  subcarrier 
frequency,  with  3-db  bondwidth  in  order  of  100  cycles.  Circuit  is  sensitive  to 

mistuninq 


To  show  that  this  is  true,  first 
consider  the  methods  by  which  the 
fixed  phase  reference  is  established 
at  the  receiver.  The  reference  phase 
is  transmitted  by  the  color  sync  sig¬ 
nal,  a  burst  of  sine  wave  at  the  sub¬ 
carrier  frequency,  imposed  on  the 
back  porch  of  each  horizontal  sync 
pulse,  as  shown  in  Fig.  4.  This 
sine  wave,  in  the  present  version  of 
the  NTSC  signal  specifications,  is 
in  quadrature  with  the  red-primary 
color  difference  signal.  It  will  be 
noted  that  the  lower  half  of  this 
color  burst  extends  below  the  blank¬ 
ing  level  and  hence  can  produce  a 
visible  effect  during  horizontal  re¬ 
trace.  However,  in  practice  the 
brightening  of  the  retrace  is  so 
small  as  to  pass  unnoticed.  At  the 
receiver,  the  color  sync  burst  is 
used  to  control  the  phase  of  the 
color  reference  oscillator. 

The  ability  of  the  burst  to  control 
the  reference  oscillator  phase  in  the 
presence  of  noise  has  been  under  in¬ 
vestigation  for  several  years.  One 


FIG.  7 — Automatic  phoa*  control  com¬ 
pare*  burst  siqnal  with  oscillator 


erence  oscillator  used  an  L-C  tuned 
circuit  and  was  controlled  by  a  re¬ 
actance-tube  automatic-frequency- 
control  rircuit.  The  reactance  tube 
was  in  turn  controlled  by  a  phase 
detector  that  compared  the  phase  of 
the  L-C  oscillator  with  that  of  the 
incoming  color  sync  bursts.  The 
phase  detector  output  was  passed 
through  an  R-C  filter  of  200-cp3 
bandwidth. 


174 


May.  1953— ELECTRONICS 


A  recent  study*  of  the  perform¬ 
ance  of  color  sync  in  compatible 
color  systems  concludes  that  the 
automatic  phase  comparison  circuit, 
of  the  type  just  described,  can  meet 
the  phase  error  specification  of  5 
decrees,  rms,  against  thermal  noise 
whose  rms  value  equals  the  peak 
value  of  the  color  sync  burst,  that 
is,  at  a  signal-to-noise  ratio  of 
unity. 

Moreover,  more  elaborate  cir¬ 
cuits,  sensitive  to  frequency  dif¬ 
ferences  as  well  as  phase  differ¬ 
ences,  are  found  to  possess  a 
further  safety  factor  that  permits 
the  circuit  not  only  to  hold  the 
phase  within  the  5-degree  tolerance 
once  synchronization  is  established, 
but  also  to  perform  the  more  diffi¬ 
cult  task  of  pulling  into  phase  syn¬ 
chronism  after  an  interruption  (as 
when  switching  from  station  to  sta¬ 
tion)  in  a  tenth  of  a  second,  that  is, 
for  all  intents  and  purposes  instan¬ 
taneously. 

Phase  Comparison 

The  following  figures,  taken  from 
Richman’s  paper,*  show  block  dia¬ 
grams  of  several  types  of  phase  con¬ 
trol  circuits. 

Figure  5  shows  the  basic  ar- 


phase  in  the  reference  oscillator  as 
defined. 

Integrators 

Three  types  of  integrators  are 
discussed  by  Richman.  The  first  is 
the  passive  circuit  show’n  in  Fig.  6. 
The  gated  and  limited  signal  is 
passed  to  a  narrow-band  filter 
(piezoelectric  quartz  filters  are 
needed  to  achieve  the  necessary 
high  Q  of  about  86,000) .  This  filter 
rings  at  the  subcarrier  frequency 
of  3.679  me  and  has  a  3-db  band¬ 
width  of  the  order  of  100  cycles. 

The  signal  is  also  fed  to  a  phase 
detector  where  its  phase  is  com¬ 
pared  with  the  output  phase  through 
a  feedback  path.  The  phase  de¬ 
tector  output  is  filtered  and  the 
slowly-varying  control  signal,  there¬ 
by  derived,  controls  a  phase  shifter 
that  corrects  any  phase  variation  in 
the  output  of  the  quartz  filter.  If 
suitably  high  Q  filters  are  used,  this 
circuit  meets  the  phase  specifica¬ 
tion,  but  it  is  open  to  some  objection 
in  that  it  is  sensitive  to  mistuning. 

The  second  circuit  shown  in  Fig. 
7  is  the  automatic  phase  control 
arrangement  used  in  1950  by 
Creamer  and  Burgett.  The  gated 
and  limited  burst  signal  is  com- 


FIG.  8 — Mor*  elaborat*  circuit  adds  frsqusncy  diiisrsncs  dstsetor  to  Fiq.  7. 
improsss  pull-in  tints  aitsr  intsrruptlon  to  about  0.1  tscond 


rangement.  The  composite  sync  sig¬ 
nal,  fed  in  at  the  left,  is  gated 
by  the  line-deflection  system  so  that, 
the  signal  is  passed  only  during  the 
duration  of  the  burst,  thus  cutting 
off  noise  occurring  at  other  times. 
The  separated  burst  is  then  limited 
to  remove  amplitude  variations  due 
to  the  remaining  noise,  and  the 
burst  is  then  ready  for  integration 
— that  is,  conversion  into  a  stable 


pared  with  the  oscillator  in  a  phase 
detector  whose  output  is  filtered  and 
applied  to  the  reactance  tube.  This 
circuit  has  performance  roughly  the 
same  as  the  passive  circuit  but  is 
less  sensitive  to  mistuning. 

A  more  elaborate  circuit,  de¬ 
scribed  by  Richman,  is  shown  in 
Fig.  8.  This  circuit  appears  to  pro¬ 
vide  a  new  order  of  phase  syn¬ 
chronism  performance  when  applied 


to  a  compatible  color  system.  The  ad¬ 
ditional  elements,  shown  in  heavy 
line,  cause  the  reactance  tube  to 
respond  to  frequency  changes  be¬ 
tween  input  and  output.  This  im¬ 
proves  the  pull-in  time  following  an 
interruption  to  the  order  of  a  tenth 
of  a  second,  as  compared  with  a 
second  in  the  simpler  circuits. 

Conclusions 

The  conclusion  is  that  the  phase 
synchronism  requirement  of  the 
NTSC  signal  can  be  met,  not  in  one 
way  but  in  several,  despite  the  fact 
that  the  circuit  is  required  to  dis¬ 
tinguish  an  error  of  one  260-mil- 
lionth  of  a  second. 

Table  I  summarizes  the  phase  syn¬ 
chronism  requirements  and  states 
them,  in  the  righthand  column  in 
electrical  degrees. 

Electronic  science  has  learned  to 
deal  equitably  with  fractions  of  cy¬ 
cles,  regardless  of  the  absolute  fre¬ 
quency,  up  to  many  millions  of  cy¬ 
cles  per  second.  It  is,  in  other 
words,  almost  as  easy  to  measure  6 
degrees  at  3  megacycles  as  it  is  to 
measure  6  degrees  at  60  cycles. 

From  this  viewpoint,  the  most 
difficult  synchronization  problem  in 
color  television  is  not  color  phase. 
By  a  small  margin,  maintaining 
vertical  scanning  sufficiently  precise 
to  secure  proper  interlace  is  the 
most  difficult  problem.  The  phase 
angle  requirement  is  0.22  degree, 
twenty  times  as  tough  an  assign¬ 
ment  as  6  degrees  for  color  phase 
in  the  compatible  color  system. 

What  is  needed  is  a  relaxation 
oscillator  whose  output  displays 
highly  constant  amplitude  irre¬ 
spective  of  frequency  variations. 
This  oscillator  should  certainly 
prove  discoverable. 
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Front  panol  oi  crystal  impodanc*  motor  cooorinq  rango  of  1  me  to  15  me,  uood  for 
production  tooting  oi  iinishod  quarts  crystal  units 

Crystal  Impedance  Meters 


Design  and  performance  details  of  new  crystal-checking  circuit  adopted  by  Armed  Forces 
to  replace  reference  standard  test  sets  used  in  World  War  II  for  checking  crystal  units. 
Accurate  measurements  of  crystal  characteristics  are  essential  for  interchangeability 


IT  IS  necessary,  in  case  of  mili¬ 
tary  communication  equipments 
manufactured  and  used  in  large 
quantities,  that  any  vital  component 
common  to  these  equipments  be 
standardized  so  that  interchange- 
ability  is  obtained.  A  typical  ex¬ 
ample  of  such  a  component  is  the 
quartz  crystal  unit  used  for  precise 
frequency  control.  In  order  that 
complete  standardization  of  crystal 
units  may  be  practically  realized, 
satisfactory  means  of  testing  the 
conformance  of  the  crystal  unit  to 
its  specifications  must  be  available. 

Wartime  Standards 

Before  and  during  most  of  World 
War  II,  crystal  units  were  tested 
in  circuits  reasonably  identical 
with  the  oscillator  circuits  in  which 
they  were  to  be  used. 

It  was  necessary  to  design  crystal 
test  sets  which  could  be  accurately 
adjusted  to  correspond  to  the  vari¬ 
ous  oscillator  circuits  used  in  dif¬ 
ferent  radio  sets.  These  test  sets, 
designated  as  reference  standard 
test  sets,  had  to  be  capable  of  main¬ 
taining  their  adjustments  so  that 
they  could  be  used  as  standards  by 


Signal  Corps  inspectors  at  the 
manufacturers’  plants.  Several 
types  of  such  test  sets  were  used, 
the  best-known  being  the  test  oscil¬ 
lators  TS-39/TSM  and  TS-221/TSM 
developed  by  the  Bell  Telephone 
Laboratories,  and  the  CES-1  de¬ 
veloped  by  Motorola. 

For  these  test  sets  to  be  con¬ 
sidered  reliable,  they  had  to  be  re¬ 
turned  periodically  to  the  Signal 
Corps  Engineering  Laboratories 
for  check  against  the  corresponding 
primary  standard  test  sets.  This 
procedure  entailed  a  great  deal  of 
inconvenience  and  loss  of  time, 
without  perfect  assurance  that  the 
test  set  upon  its  return  to  use  had 
retained  its  new  calibration. 

General  Requirements 

All  of  these  arbitrarily  estab¬ 
lished  test  sets  had  several  faults. 
Their  corresponding  components 
had  to  be  exact  duplicates.  Oper¬ 
ating  voltages  were  critical.  They 
depended  absolutely  upon  a  meter 
reading,  rather  than  relatively,  to 
measure  the  activity  of  the  crystal 
unit  under  test.  The  accuracy  of 
any  given  test  could  be  established 


only  by  a  check  or  correlation 
against  the  corresponding  primary 
standard. 

It  had  long  been  accepted  that 
crystal  units  should  be  specified 
and  tested  in  terms  of  their  equiva¬ 
lent  electrical  parameters,  but 
practical  means  for  such  measure¬ 
ments  were  not  available.  To  make 
these  measurements,  the  idea  which 
undoubtedly  first  came  to  mind  was 
to  use  an  impedance  bridge;  this 
and  other  forms  of  transmission 
networks  were,  indeed,  used  in  labo¬ 
ratories.  The  use  of  a  bridge  for 
general  testing  of  crystal  units, 
however,  requires  a  signal  source 
which  has  frequency  stability  com¬ 
parable  to  that  of  a  crystal-con¬ 
trolled  oscillator,  is  variable  in 
frequency  over  a  very  wide  range, 
has  an  accurate  and  finely  divided 
frequency  calibration,  has  low 
harmonic  content  and  has  sufficient 
power  output  for  proper  operation 
of  the  bridge.  Construction  and 
maintenance  of  such  a  signal 
source  present  rather  formidable 
problems. 

It  is  preferable  that  the  crystal 
unit  be  used  to  control  the  fre- 
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FIG.  1 — EquiTalant  •Uctrical  circuits  oi 
CTTStal  unit 


FIG.  2 — Impedance  characteristic  oi  FIG.  3 — Admittance  diagram  of  crystal 
crystal  unit  unit 
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quency  of  the  signal  applied  to  its 
own  measurement  and  be  useful  in 
a  circuit  capable  of  supplying 
enough  power  for  these  measure¬ 
ment  purposes.  If  possible,  the  test 
circuit  should  be  an  accurate,  reas¬ 
onably  simple  and  reproducible 
piece  of  equipment.  Of  greatest  im¬ 
portance,  it  should  be  one  which 
can  be  constructed  and  used  at  any 
place  where  accurate  standards  of 
impedance  are  available,  without 
reference  to  any  other  crystal  test 
set. 

The  crystal  impedance  meter 
described  here  is  the  result  of  at¬ 
tempts  made  at  the  Signal  Corps 
Engineering  Laboratories  to  satisfy 
these  requirements. 

Properties  of  Crystal  Units 

A  crystal  unit  may  be  considered 
as  having  the  equivalent  electrical 
circuit  shown  in  Fig.  1.  The  series 
arm,  as  indicated  by  L,  C  and  R, 
represents  the  motional  impedance 
of  the  quartz  blank,  and  the  capaci¬ 
tance  C.  in  parallel  with  this  mo¬ 
tional  impedance  represents  the 
static  capacitance.  This  circuit  has 
an  impedance  characteristic  shown 


in  Fig.  2,  in  which  the  solid  line 
represents  the  reactance  character¬ 
istic  and  the  dotted  line  represents 
the  resistance  characteristic.  The 
admittance  diagram  is  shown  in 
Fig.  3.  This  diagram  should  really 
have  a  shape  similar  to  a  Cartesian 
leaf,  but  as  most  of  the  pertinent 
variations  in  impedance  of  the 
crystal  unit  occur  over  a  quite  small 
frequency  range,  it  can  be  shown 
as  a  circle. 

In  reality,  a  crystal  unit  has 
many  resonance  frequencies  or  re¬ 
sponses,  since  the  resonant  element 
is  a  nonisotropic  vibrating  plate; 
the  impedance  and  admittance 
curves  would,  therefore,  indicate 
such  response  frequencies  if  truly 


FIG.  4 — StanplIfM  clrcuM  oi  cryotal 
impodonco  motor 


drawn.  These  undesired  responses 
usually  are  far  enough  removed 
from  the  main  or  fundamental  re¬ 
sponse,  however,  that  the  simple 
circuit  applies. 

As  shown  in  Fig.  2,  there  are  two 
frequencies  of  zero  reactance.'  One 
of  them  (/,)  is  the  frequency 
corresponding  to  the  smaller  of  the 
two  resistance  values,  and  is  termed 
the  resonance  frequency  of  the 
crystal  unit.  The  second  frequency 
of  zero  reactance  (/,),  correspond¬ 
ing  to  the  larger  resistance  value, 
is  the  parallel  resonance  frequency 
of  the  crystal  unit.  The  region 
between  /,  and  /,  is  the  only  one 
in  which  the  crystal  unit  has  in¬ 
ductive  reactance. 

Basic  crystal-controlled  oscillator 
circuits  such  as  the  Pierce  and 
.  Miller  circuits  will  oscillate  only  at 
.some  frequency  (/,)  where  the 
crystal  unit  is  inductive.  Thus, 
fortunately,  neither  circuit  will  os¬ 
cillate  when  the  crystal  unit  is  out 
of  its  socket  or  when  it  is  broken. 

A  crystal  unit  operating  at  its 
resonance  frequency  (ft)  must  look 
into  a  load  which  is  purely  resistive. 
Otherwise,  since  it  is  an  element  of 
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an  oscillating  circuit,  it  would  have 
to  develop  a  reactance  equal  and 
opposite  to  that  of  the  rest  of  the 
circuit. 

A  crystal  unit  operating  in  the 
region  between  /,  and  /*,  where  it 
is  inductive,  must  look  into  a  load 
reactance  which  is  capacitive  and 
of  such  a  value  as  to  result  in  the 
desired  frequency  of  oscillation. 
This  is  a  very  important  character¬ 
istic,  because  it  imposes  the  re¬ 
quirement  on  the  crystal  unit 
manufacturer  to  adjust  his  crystal 
unit  to  the  correct  frequency  when 
it  looks  into  the  proper  load  ca¬ 
pacitance,  and  it  imposes  an  equal 
requirement  on  the  equipment  de¬ 
signer  to  make  his  equipment 
present  the  proper  load  capacitance 
to  the  crystal  unit. 

In  addition  to  frequency  varia¬ 
tions  due  to  temperature  fluctua¬ 
tions,  the  equipment  designer 
should  consider  frequency  varia¬ 
tions  which  result  from  small  and 
perhaps  unavoidable  deviations 
from  the  correct  value  of  load  ca¬ 
pacitance.  Crystal  units  are  de¬ 
signed  to  reduce  this  error  as  much 
as  possible,  but  its  magnitude  may 
be  of  the  same  order  as  that  due 
to  temperature  variations  (except 
for  overtone  crystal  units,  which 
have  extremely  small  values  of 
motional  capacitance  C  and  which 
usually  are  operated  at  resonance) . 

In  order  that  crystal  units  may 
be  standardized,  speciflcations  of 
standard  load  capacitances  must  be 
established.  Such  standardization 


has  oeen  effected  to  a  large  degree 
for  crystal  units  used  by  the  Armed 
Services. 

Crystal  Impedance  Meter 

The  crystal  impedance  meter  cir¬ 
cuit  is  essentially  a  tuned-grid 
tuned-plate  oscillator  circuit  in 
which  the  crystal  unit  to  be  tested 
is  placed  in  the  main  feedback  path. 
The  crystal  unit  thus  controls  the 
oscillation  frequency  of  the  circuit 
and  the  amplitude  of  oscillation. 
The  basic  circuit  diagram  is  given 
in  Fig.  4. 

The  crystal  unit  parameters  are 
measured  by  application  of  the 
principle  of  substitution:  In  any 
system,  if  an  element  of  the  system 
is  removed  and  a  substitute  element 
inserted  in  its  place  so  that  the 
original  set  of  boundary  conditions 
is  satisfied  and  no  new  ones  are 
added,  then  the  substitute  element 
is  operationally  equivalent  to  the 
original  element. 

In  the  case  of  the  crystal  im¬ 
pedance  meter  circuit,  the  boundary 
conditions  are  the  oscillation  fre¬ 
quency  and  the  amplitude  of  os¬ 
cillation  as  measured  at  some  point 
in  the  circuit.  If  a  network  of 
resistance  and  reactance  be  sub¬ 
stituted  for  the  crystal  unit,  so  that 
the  oscillation  frequency  and  am¬ 
plitude  are  the  same  as  they  were 
before  the  substitution,  then  the 
network  represents  the  crystal  unit 
at  that  particular  frequency  and 
amplitude  of  oscillation. 

A  crystal  unit  usually  is  operated 


either  at  resonance,  where  it  ap¬ 
pears  as  a  pure  resistance,  or  at  an¬ 
tiresonance,  where  it  looks  like  an 
inductance.  At  antiresonance  oper¬ 
ation,  if  the  correct  value  of  load 
capacitance  is  connected  in  series 
with  the  crystal  unit,  the  combina¬ 
tion  of  crystal  unit  and  load  ca¬ 
pacitance  appears  at  the  correct 
operating  frequency  as  a  pure  re¬ 
sistance.  In  either  case,  therefore, 
a  resistance  of  appropriate  value 
may  be  substituted  for  the  crystal 
unit  or  for  the  combination  of 
crystal  unit  and  load  capacitance. 
This  value  of  resistance  is,  then,  the 
effective  resonance  resistance  or  the 
effective  antiresonance  resistance, 
as  the  case  may  be. 

The  values  of  the  other  param¬ 
eters  may  be  determined  from  Eq. 
1,  2,  3,  4  and  5  in  the  appendix. 
Equation  6  relates  to  frequency 
stability,  and  Eq.  7  defines  a  limit¬ 
ing  condition  of  operation. 

In  use  of  the  crystal  impedance 
meter  the  exact  resonance  fre¬ 
quency  or  antiresonance  frequency 
of  a  crystal  unit  may  not  be  known, 
nor  is  it  necessary  for  it  to  be 
knowm  to  measure  the  effective  re¬ 
sistance  values.  The  circuit  is  first 
tuned  to  the  approximate  frequency. 
Then,  by  alternately  switching  the 
crystal  unit  and  the  substitution 
resistance  in  the  circuit,  and  by 
adjustment  of  the  value  of  the 
substitution  resistance  and  of  the 
circuit  tuning,  the  frequency  and 
amplitude  of  oscillation  may  be  set 
at  values  which  remain  constant 


FIQ.  S — Circuit  oi  Tft430/TSM  crystal  Impsdancs  mstsr  covering  range  oi  1  me  to  15  me 
now  adopted  by  the  Armed  Forces  as  a  standard  test  Instrument 


FIG.  6 — Evolution  of  socket  shield  ior 
crystal  tester 
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when  either  the  crystal  unit  or  the 
substitution  resistance  is  in  circuit. 
This  cycle  of  adjustment  may  ap¬ 
pear  to  be  complex,  but  in  fact  must 
be  gone  through  only  two  or  three 
times  before  quite  complete  satis¬ 
faction  of  the  boundary  conditions 
occurs.  These  adjustments  may  be 
thought  of  as  analogous  to  the  re¬ 
sistance  and  reactance  adjustments 
performed  in  balancing  an  imped¬ 
ance  bridge. 

General  Description 

The  two  crystal  impedance  meters 
which  have  been  adopted  by  the 
Armed  Forces  as  standard  test  in¬ 
struments  are  the  TS-537/TSM 
which  covers  from  75  kc  to  1,100 
kc,  and  the  TS-330/TSM  which 
covers  from  1.0  me  to  15  me.  Each 
instrument  is  used  to  teat  crystal 
units  at  resonance  or  at  anti¬ 
resonance  over  a  range  of  load 
capacitance  of  from  12  aaf  to  120 
uuf.  The  detailed  circuit  diagram 
of  the  latter  impedance  meter  is 
given  in  Fig.  5. 

The  projected  TS-683  -TSM  stand¬ 
ard  test  set  to  measure  military 
crystal  units  over  the  frequency 
range  of  10  me  to  75  me  uses  the 
same  basic  circuit  but  differs  in 
design.  Since  this  test  set  is  pri¬ 
marily  intended  for  measurement 
of  crystal  units  at  resonance,  no 
built-in  load  capacitance  is  pro¬ 
vided.  Tuning  is  by  inductance 
variation  rather  than  by  capaci¬ 
tance  variation. 

Design  Features 

The  exact  boundary  conditions 
which  obtain  when  a  crystal  unit 
is  in  the  circuit  cannot  be  satisfied 
completely  by  the  substitution  of 
a  resistor,  because  a  resistor  does 
not  discriminate  against  harmonics 
generated  by  the  oscillator  tube. 
In  other  words,  new  boundary  con¬ 
ditions  Cnew  values  of  harmonic 
frequency  amplitude)  are  added. 
An  increase  in  amplitude  of  har¬ 
monics  tends  to  reduce  the  funda¬ 
mental-frequency  .signal  amplitude 
on  the  oscillator  tube  grid,  per¬ 
centage-wise,  for  a  given  value  of 
grid  current. 

As  the  amplitude  of  oscillation 
is  primarily  dependent  upon  the 
fundamental  frequency  and  not  its 
harmonics,  the  amplitude  of  oscil¬ 
lation  tends  to  decrease.  The  value 


of  the  substitution  resistance  must 
be  reduced,  therefore,  to  permit  the 
oscillation  amplitude  (as  measured 
by  rectified  grid  current)  to  build 
up  to  the  value  observed  when  the 
crystal  unit  was  in  circuit.  This 
reduction  results  in  an  incorrect 
value  of  resistance  being  observed. 
Discrimination  against  harmonics 
is  quite  good  in  the  crystal  im¬ 
pedance  meter,  however,  and  negli¬ 
gible  error  results;  both  grid  and 
plate  circuits  are  tuned  quite  closely 
to  the  operating  frequency. 

The  presence  of  crystal  socket 
capacitance  can  cause  an  appreci¬ 
able  error  in  the  measured  value  of 
effective  resistance  at  antiresonance 
operation  of  the  crystal  unit;  this 
error  is 

dR.  2Ck 

R.  “  C.  4-Ct 

where  C»  =  socket  capacitance,  R, 
=  effective  resistance  at  antires¬ 
onance,  C,  =  holder  capacitance  and 
Ct  =  load  capacitance. 

As  an  example,  let  C.  =  7  ujif. 
Cl  =  25  aaf  and  C»  =  1  iiuf.  Then 
dR./R.  =  2/32  =  0.0625  =  6.25 
percent. 

At  resonance  operation  of  the 
crystal  unit,  however,  errors  due 
to  holder  capacitance  are  negli¬ 
gible.  The  effect  of  socket  capaci¬ 
tance,  in  any  case,  is  virtually 
eliminated  by  means  of  a  cross- 
•  socket  shield  which  transfers  this 
capacitance  so  that  it  is  effectively 
in  parallel  with  the  coupling  re¬ 
sistors  R,. 

In  both  versions  of  the  crystal 
impedance  meter,  the  substitution 
resistance  is  made  up  of  either  a 
single  resistor  or  of  two  resistors 
of  proper  values,  selected  by  means 


of  the  decade  switches.  If  two  re¬ 
sistors  are  selected,  as  is  usually 
the  case,  they  are  connected  in 
series;  in  this  case  there  is,  un¬ 
avoidably,  stray  capacitance  to 
ground  between  the  two  resistors. 

Errors 

For  very  high  values  of  resist¬ 
ance,  this  network  may  introduce 
enough  reactance  in  the  substitu¬ 
tion  network  to  result  in  large 
errors.  Fortunately,  these  errors 
are  small  over  the  resistance  and 
frequency  ranges  as  specified  for 
standard  crystal  units  used  by  the 
Armed  Forces;  there  is  a  consider¬ 
able  safety  factor  except  for  the 
minimum-quality  (highest  allow¬ 
able  resistance)  crystal  units  at  the 
very  lowest  frequencies.  In  any 
case  the  errors  caused  by  this  net¬ 
work  may  be  eliminated,  when  quite 
accurate  results  are  desired,  by  in¬ 
serting  a  variable  resistance  of  low 
capacitance  in  the  socket  and  not 
using  the  decade  resistance  at  all. 

Other  Considerations 

In  the  design  of  the  crystal  im¬ 
pedance  meter  circuit,  logical  pre¬ 
cautions  were  observed  to  assure 
that  the  measurement  accuracy  be 
as  great  as  possible. 

Either  the  crystal  unit  or  the 
.substitution  resistance  of  Fig.  4 
may  be  switched  into  the  feedback 
path.  When  the  crystal  unit  is  in 
the  feedback  path,  the  selector 
switch  is  said  to  be  in  the  crystal 
position ;  when  the  decade  substitu¬ 
tion  resistor  is  in  the  feedback 
path,  the  selector  switch  is  in  the 
calibrate  position. 

For  resonance  operation  of  the 
crystal  unit,  the  capacitor  in  series 
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with  the  crystal  circuit  is  short- 
circuited;  for  antiresonance  oper¬ 
ation  this  short-circuit  is  removed 
and  the  capacitance  set  to  the  value 
of  load  capacitance  specified  or  de¬ 
sired  for  the  crystal  unit  being 
measured. 

With  the  selector  switch  in  the 
calibrate  position,  the  substitution 
resistor  operates  at  an  impedance 
level,  above  ground,  of  usually  less 
than  200  ohms.  In  the  crystal  posi¬ 
tion  and  with  the  crystal  unit  oper¬ 
ating  at  antiresonance,  however,  the 
stator  of  the  load  capacitor,  the 
shorting  switch,  and  the  adjacent 
terminal  of  the  crystal  socket  may 
operate  at  an  impedance  level  above 
ground  of  many  thousancft  of  ohms. 
The  load  capacitor,  shorting  switch 
and  crystal  socket  must  therefore 
be  con.structed  of  low-loss  dielectric 
material,  and  no  stray  capacitance 
can  exist  between  these  components 
and  ground.  If  such  precautions 
are  not  observed,  errors  in  meas¬ 
ured  values  of  effective  resistance 
and  operating  frequency  will  result. 
These  elements  are  inclosed  in  a 
shield  box,  with  the  rotor  of  the 
variable  capacitor  electrically  con¬ 
nected  to  the  box.  In  this  way, 
stray  capacitance  is  collected  by  the 
shield  can  and  appears  as  a  small 
capacitor  in  shunt  with  the  .series 
load  capacitor;  this  is  taken  into 
account  in  the  calibration  of  the 
capacitor.  The  shield  box  is  in¬ 
sulated  from  chassis  ground  and  is 
connected  into  the  circuit  as  shown 
in  Fig.  6.  A  test  set  intended  for 
making  equivalent  resistance  meas¬ 
urements  only  at  resonance  can  be 
made  without  this  .shield  box  (as 
for  example,  the  TS-683/TSM). 

It  is  necessary  that  the  circuit 
containing  the  substitution  resist¬ 
ance  be  identical  with  that  contain¬ 
ing  the  crystal  unit  as  far  as  stray 
admittances  are  concerned.  The 
shield  box  described  above  has  a 
capacitance  to  chassis  of  between 
60  and  100  |i(*f.  The  substitution 
resistance  circuit  has  capacitance 
added  so  as  to  make  the  total  of 
stray  and  added  capacitance  equal 
to  that  of  the  circuit  containing 
the  shield  box. 

At  higher  frequencies,  another 
important  requirement  is  the  neces¬ 
sity  for  balance  between  the  stray 
lead  inductances  of  each  circuit. 
The  lead  length  usually  is  greater 


FIG.  7 — Cryttol  unit  conn»ct«d  to  its 
load  impodance 


in  the  resistance  substitution  cir¬ 
cuit,  and  a  small  compensating  in¬ 
ductance  must  be  added  to  the 
crystal  circuit.  This  inductance 
adjustment  is  made  after  the  ca¬ 
pacitance  balance  has  been  achieved. 

An  important  design  considera¬ 
tion  is  the  ratio  of  C  to  L  in  the 
grid  and  plate  resonant  circuits. 
A  large  ratio  results  in  a  low  loop 
gain  around  the  circuit  and,  con¬ 
sequently,  high  values  of  circulating 
r-f  current.  This  current  travels 
through  the  crystal  unit  and  results 
in  excessive  power  dissipation  in  it. 

The  grid  and  plate  inductances 
are  alike  within  a  tolerance  of  ± 
0.5  percent  and  the  two  sections  of 
the  variable  tuning  capacitor  track 
within  ±:  2  percent  throughout  the 
capacitance  range.  The  grid  and 
plate  circuits  are  adjusted  to  cor¬ 
rect  any  unbalance  caused  by  dif¬ 
ferences  in  the  input  and  output 
c.ipacitances  of  the  oscillator  tube 
and  by  stray  wiring  capacitance. 
In  general,  it  is  necessary  to  reduce 
the  maximum  capacitance  as  the 
frequency  of  operation  is  raised. 
Above  20  or  30  me  it  is  desirable 
to  use  a  variable  inductor  for  tun¬ 
ing,  as  small  C/L  ratios  are  more 
readily  obtainable  by  so  doing. 

Since  the  main  feedback  path  is 
that  which  includes  the  crystal  unit, 
a  reasonable  amount  of  care  is 
taken  in  placing  other  circuit  com¬ 
ponents  so  as  to  avoid  coupling  be¬ 
tween  them.  Coils  are  well  separ¬ 
ated  and  shielded  from  each  other, 
and  circuit  wiring  is  placed  to  avoid 
stray  coupling  as  much  as  possible. 

Performance 

Measurements  were  made  of 
simulated  crystals,  or  combinations 
of  physical  inductance  and  resist¬ 
ance,  which  at  a  given  frequency 
have  reactance  and  resistance 
values  similar  to  those  of  represent¬ 
ative  crystal  units.  These  simu¬ 


lated  crystals  were  used,  rather 
than  actual  crystal  units,  because 
they  are  linear  networks;  that  i^, 
their  reactance  and  resistance  do 
not  change  over  large  ranges  of  cur¬ 
rent  through  them.  This  is  not 
true  in  the  case  of  crystal  units. 
Agreements  obtained  between 
measurements  made  with  the  1  to  15 
me  crystal  impedance  meter  and 
a  General  Radio  twin-T  bridge  at 
various  frequencies  were  within  1 
percent  for  reactance  values,  within 
5  percent  for  resistance  values  when 
using  the  built-in  decade  substitu¬ 
tion  resistance  and  within  1  percent 
for  resistance  values  when  using  a 
low-capacitance  variable  resistor, 
inserted  in  the  crystal  socket,  in¬ 
stead  of  the  decade  resistance. 

Development  of  the  crystal  im¬ 
pedance  meter  in  its  various  forms 
covered  a  period  of  several  years, 
during  which  M.  Bernstein  accom¬ 
plished  most  of  the  actual  design 
work  and  model  construction.  C.  J. 
Miller  (now  with  Ohio  Brass  Co.) 
and  G.  Bower  (now  with  National 
Bureau  of  Standards)  contributed 
to  its  development. 


Appendix 

Crystal  unit  parameters 


c  =  2(c.  +  c,.y 

At  antiresonance 


At  resonance 


R. 


2H 


(1) 

(2) 

(3) 

(4) 


1  + 


Note  that  R  R.  <  2  R  when 
Q  =  1/2  X  fx  CR  lies  in  its  permis- 
sable  range  of  values  of  (2C,/C) 
<  Q  <  00. 

PI  _ _ 1  -  (S) 

where  Performance  Index  (PI)  is 
the  impedance  of  the  crystal  unit 
and  its  load  capacitance  at  antire¬ 
sonance,  as  shown  in  Fig.  7. 
Frequency  stability 


M. 

u 


-  CCl 


SCl 

Cl 


(6) 


2(C.  +  Cl)* 

A  crystal  unit  cannot  be  induc¬ 
tive  when 


R  > 


1 

Arf,C. 


or  R, 


1 

^  2wf,C, 


(7) 
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UHF  Mobile  Antenna 


Center-fed  vertical  antenna  eliminates  transmission-line  interference  by  using  shield  of 
coaxial  feed  line  as  lower  half  of  antenna.  Moulding  the  assembly  in  low-loss  plastic  gives 

structural  strength 


Antenna  gain  can  be  obtained 
I  by  stacking  vertical  elements 
and  feeding  them  in  phase.*  ’*  But 
vertical  radiating  elements  present 
problems  for  the  designer,  who 
must  fabricate  means  of  support 
and  also  arrange  to  feed  each  ele¬ 
ment  with  the  proper  magnitude 
and  phase  of  energy.  Use  of  a  ver¬ 
tical  metallic  support  with  vertical 
radiating  elements  causes  distor¬ 
tion  of  the  radiation  pattern  due  to 
excitation  of  the  support.  The  feed 
system  may  also  cause  a  distortion 
of  the  pattern  since  it  is  general 
practice  to  employ  coaxial  cable 
feeders  which  must  run  to  the  ele¬ 
ments  from  below. 

Effective  operation  of  this  type 
of  array  generally  demands  a  sym¬ 
metrical  feed,  so  that  the  feed 
normally  would  progress  from  the 
center  elements  outward.  Bringing 
the  feed  to  the  center  of  the  array 
through  a  coaxial  cable  requires 
that  it  pass  in  proximity  to  the 
lower  elements  of  the  array  and 
thereby  d  is  t  o  r  t  the  radiation 
pattern. 

At  the  lower  frequencies  and  up 
to  about  100  me  stacking  is  not  used 
because  of  the  size  of  the  half-wave 
element.  At  about  150  me  it  has 
been  found  economically  sound  to 
employ  up  to  three  half-wave  ele¬ 
ments  to  produce  gain  in  aq  omni¬ 
directional  array.  With  the  advent 
of  new  mobile  services  in  the  450  to 
470-mc  region  applications  will  de¬ 
mand  the  use  of  many  vertically 
stacked  radiating  elements. 

The  element  is  about  12  inches 
overall  so  that  a  simple  half-wave 
radiator  presents  a  very  meager 
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S«T*n-*Um*nl  array  and  crou  Mctlon 
■hewing  coaxial  •Ument  imbedded  in 
Fiberglas  tube 


aperture,  however  its  short  length 
allows  many  units  to  be  stacked  in 
an  economically  realizable  structure 
should  the  support  and  feed  prob¬ 
lem  be  solved  in  a  practical  manner. 

It  is  believed  that  the  antenna  to 


be  described  here  produces  the  de¬ 
sired  radiation  pattern  in  an  eco¬ 
nomical,  easily  manufactured  form. 

Development 

Reference  to  Fig.  lA  shows  a 
configuration  that  was  first  de¬ 
scribed  by  Franklin.*  The  feed 
point  should  be  at  the  center  of  the 
unit  to  produce  a  symmetrical  pat¬ 
tern  that  is  not  particularly  fre¬ 
quency  sensitive.  When  the  an¬ 
tenna  is  used  in  a  horizontal  plane 
the  feed  is  easily  brought  to  the 
radiator  with  a  transmission  line, 
but  with  vertical  polarization  the 
feed  line  would  run  parallel  to  the 
lower  elements. 

It  is  necessary  to  provide  support 
for  the  configuration  and  if  a  metal¬ 
lic  support  is  used  it  would  cause 
trouble.  Basically  the  feed  line  and 
support  would  disturb  the  radia¬ 
tion  pattern,  making  it  other  than 
omnidirectional  in  azimuth,  and  ex¬ 
citation  of  the  line  would  cau.se 
high-angle  radiation. 

Coaxial  Antenna 

A  method  for  preventing  trans¬ 
mission-line  interaction  with  the 
elements  of  the  array  is  shown  in 
Fig.  IB.  A  coaxial  line  is  bent  to 
form  the  radiating  elements  and 
phasing  sections  of  the  lower  por¬ 
tion  of  the  array  shown  in  Kig.  1. 
The  center  conductor  of  the  coaxial 
cable  is  extended  from  the  feed 
point  and  bent  to  form  the  upper 
half  of  the  antenna. 

A  quarter-wave  isolating  sleeve 
suppresses  radiation  from  the  line 
below  the  lowest  half-wave  section. 
The  suppressor  section  actually 
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forms  the  lower  portion  of  the  bot¬ 
tom  radiating  element. 

Another  embodiment  described  in 
the  Franklin  patent  is  shown  in 
Fig.  1C.  Again  pattern  interfer¬ 
ence  would  result  if  the  transmis¬ 
sion  line  were  run  alongside  the 
array.  Figure  ID  shows  the  details 
for  combining  the  integral  coaxial 
feed  system  and  lower  quarter-wave 
isolating  section  with  the  basic  con¬ 
figuration  of  Fig.  1C  to  prevent  in¬ 
teraction  of  the  feeder  and  allow 
for  the  use  of  vertical  polarization. 

In  both  Fig.  IB  and  1C  the  outer 
surface  of  the  coaxial  line  is  substi¬ 
tuted  for  the  lower  portion  of  the 
array  since  it  may  be  bent  into  the 
desired  form.  The  inner  surface  of 
the  outer  conductor  then  becomes 
the  outer  conductor  of  the  coaxial 
feed  line.  By  this  means  excitation 
takes  place  at  the  center  of  the 
array  as  desired. 

Support 

As  has  been  mentioned  a  metallic 
support  for  the  type  of  array  under 
discussion  would  interfere  seriously 
with  the  radiation  pattern.  This 
difficulty  is  overcome  by  using  a 
support  tube  fabricated  of  molded 
Fiberglas  cloth  and  polyester  resin. 
Applications  of  this  material  in 
low-loss,  high-strength  radomes 
have  proved  its  practicability.  The 
antenna  array  and  coaxial  line  are 
molded  into  the  tube  and  the  tube  is 
fitted  with  a  metallic  support  mast 
at  its  lower  end.  The  molded  tube 
supports  and  seals  the  array  from 
the  effects  of  weather. 


Figure  2A  shows  the  results  of 
measurements  made  on  a  seven- 
element  array.  The  vertical  pat¬ 
tern  is  considerably  narrower  than 
that  of  a  half-wave  dipole.  With 
this  type  of  antenna  and  feed  it  has 
been  possible  to  obtain  beam  widths 
of  the  order  of  10  deg  using  ten 
or  more  radiating  elements.  Prac¬ 
tical  considerations  indicate  that 
the  most  economical  arrangement 
for  maximum  gain  with  practical 
design  is  reached  with  seven  ele¬ 
ments  and  their  associated  phasing 
sections.  For  a  450-mc  unit  this 
results  in  an  overall  length  of  about 
nine  feet  plus  the  metallic  support 
mast. 

Although  maximum  gain  is  gen¬ 
erally  to  be  desired  there  are  appli¬ 
cations  where  size  and  weight  must 
be  considered.  Therefore  arrays 
employing  as  few  as  three  ele¬ 
ments  will  have  considerable  utility 
at  460  me.  The  radiating  aperture 
in  this  case  is  somewhat  less  than  4 
feet.  The  measured  vertical  pattern 
of  a  three  element  array  is  shown 
in  Fig.  2B.  The  28-deg  total  beam 
width  shows  considerable  improve¬ 
ment  over  that  of  a  dipole  and  the 
measured  gain  for  this  unit  is  4  db 
above  a  half-wave  dipole.  For  the 
seven-element  array  shown  in  the 
photograph  and  drawing,  the 
measured  gain  is  7.2  db  above  a 
dipole. 

Figure  3  shows  a  typical  vswr 
versus  frequency  curve  for  these 
arrays.  Over  the  range  from  440 
to  460  me  the  match  is  2  to  1  or 
better  and  only  goes  to  2.2  to  1  at 


470  me.  Thus  it  is  possible  to  em¬ 
ploy  a  single  design  to  cover  a 
rather  wide  range  of  applications. 

Beam  Tilt 

Preliminary  propagation  study  in 
the  450-mc  region  for  central  sta¬ 
tion  to  vehicle  communication  indi¬ 
cated  that  much  of  the  utility  of 
this  range  within  urban  limits 
stems  from  reflections  making  it 
possible  for  the  signal  to  penetrate 
between  high  buildings  and  even 
into  tunnels. 

While  it  is  always  desirable  to 
utilize  antenna  gain  by  restricting 
the  vertical'  pattern  to  a  narrow 
beam,  in  this  application  another 
factor  appears  which  allows  the  de¬ 
signer  further  to  increase  the  an¬ 
tenna  efficiency  even  though  he  may 
have  reached  the  limit  of  antenna 
gain  obtainable  by  narrowing  the 
vertical  pattern.  The  vertical  radi¬ 
ation  patterns  show  that  the  maxi¬ 
mum  of  the  beam  falls  on  the  hori¬ 
zon.  In  vehicular  service  the  half 
of  the  energy  above  the  horizon  is 
wasted  since  it  never  excites  an 
antenna  near  the  ground.  If  how¬ 
ever  the  beam  is  tilted  downward 
more  of  the  total  radiated  energy 
will  be  used.  Actually  such  tilt  will 
cause  increased  illumination  of  the 
primary  area  and  propagation  via 
reflections  should  improve.  It  has 
been  found  desirable  to  tilt  the  beam 
down  so  that  the  upper  half-power 
point  falls  on  the  horizon.  This 
does  not  decrease  the  signal  at  the 
fringe  a  great  deal  but  it  does 
greatly  increase  the  illumination  of 
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FIO.  1 — D«Y*Iopinral  o(  antenna  •yslem  irom  two  arronqementa  oi  the  Franklin  colinear 
array  (A  and  C).  The  portion  oi  the  ontenna  above  the  ieedpoint  in  B  ond  D.  is  an  exten- 
elon  oi  the  center  conductor  oi  the  cooxial  cabie.  Outer  ehieid  oi  cabie  is  used  as  iower 
portion  oi  radiotor.  A  quarter-wove  isoiatlnq  sleeve  terminates  lower  radiotor  in  this  type 

oi  orranqement. 


FIG.  2 — Rodlotlon  pottema  oi  three 
arrays.  Pattern  oi  seven-element  unit  is 
shown  at  A  and  a  three-element  unit  in 
B.  Pattern  C  is  produced  by  a  ilve-ele- 
ment  orroy  with  8-deq  beom  tilt 
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the  primary  communications  zone. 
In  the  case  of  a  five-element  array 
producing  a  16-deg  beam  width  the 
tilt  should  be  approximately  8-deg. 
Under  these  conditions  the  gain  on 
the  horizon  is  still  considerably 
above  that  of  a  dipole. 

With  the  array  described  it  is  a 
simple  matter  to  tilt  the  beam 
either  up  or  down  by  adjustment  of 
the  feed  point.  The  total  beam 
width  remains  essentially  uniform 
even  though  tilt  is  introduced  and 
the  adjustment  does  not  seriously 
affect  the  bandwidth  of  the  match  to 
the  transmission  line.  Figure  2C 
shows  the  measured  pattern  of  a 
tilted  beam  five-element  unit  con¬ 
structed  essentially  as  the  units 
previously  described  except  that  a 
variation  in  the  symmetry  of  the 
feed  point  at  the  center  of  the  array 
has  been  introduced. 

In  the  end-fed  array  the  electrical 
spacing  of  the  elements  and  there¬ 
fore  the  phase  of  excitation  of  the 
radiating  elements  is  a  function  of 
frequency.  The  inclination  of  the 
phase  front  of  the  antenna  is  there¬ 
fore  also  a  function  of  frequency. 


FIG.  3 — Graph  oi  tswt  Teratis  ir«qu*nc7 
for  a  antenna 
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FIG.  4 — Relation  of  beam  tUt  to  die- 
placement  oi  ieedpolnt  from  center 


FIG.  5 — Radiation  patterne  oi  three-element  array  at  ▼ortone  irequenclee 


Because  the  direction  of  maximum 
radiation  is  perpendicular  to  the 
phase  front  the  position  of  the 
beam  maximum  varies  with  fre¬ 
quency. 

To  prevent  beam-tilt  variation, 
the  antenna  array  should  be  fed  at 
its  center.  The  tAyo  halves  of  the 
antenna  are  thus  excited  by  two 
waves  propagated  in  opposite  direc¬ 
tions  from  the  center,  with  the  re¬ 
sult  that  the  tilt  variations  of  the 
halves  are  in  opposite  directions. 
These  opposed  tilt  variations  cancel 
and  the  resultant  beam  of  the  com¬ 
plete  array  has  no  tilt  variation 
with  frequency.  As  illustrated  in 
Fig.  4,  beam  tilt  is  obtained  by  dis¬ 
placing  the  feed  along  the  array 
axis  from  the  center  of  the  array. 
This  causes  a  phase  difference  be¬ 
tween  the  halves  producing  the 
proper  beam  tilt. 

Bandwidth 

It  is  well  known  that  the  end-fed 
colinear  design  exhibits  a  marked 
frequency  sensitivity  in  that  the 
pattern  will  break  up  at  frequencies 
slightly  removed  from  the  design 
frequency.  To  check  the  sensitivity 
of  this  center-fed  design,  a  three- 
element  unit  was  constructed  and 
measured.  The  design  frequency  of 
160  me  was  chosen  since  bandwidth 
requirements  are  more  severe  in  ap¬ 
plications  in  this  region.  The 
measured  radiation  patterns  for  the 
three-element  unit  are  shown  in 
Fig.  5.  Frequency  range  covered 
is  from  100  me  to  186  me.  At  100 


me  the  pattern  has  become  multi- 
lobed  and  is  not  suitable  for  the 
required  service.  However  from 
110  me  through  186  me  the  vertical 
patterns  hold  up  very  well  with  the 
highest  gains  occuring  from  140 
through  160  me.  This  represents 
a  satisfactory  operating  bandwidth 
of  more  than  60  percent,  a  value 
greater  than  originally  expected. 

Complicated  cabling  harnesses 
are  not  required.  The  structure  is 
rigid  and  circularity  of  the  horizon¬ 
tal  pattern  is  excellent  since  sym¬ 
metry  is  well  maintained.  Power 
gains  depend  upon  the  number  of 
elements  employed  and  the  only 
limitation  is  overall  physical  length 
which  may  be  handled  economically. 
No  metallic  mast  is  present  to  dis¬ 
turb  the  field  pattern  and  the  de¬ 
coupling  sleeve  on  the  lowest  ele¬ 
ment  effectively  isolates  the  feed 
line  from  radiation  effects.  Mate¬ 
rial  requirements  are  kept  at  a 
minimum ;  the  only  metallic  compo¬ 
nents  are  the  elements  and  the 
coaxial  line.  In  addition  most  of 
the  components  used  in  the  fabri¬ 
cation  of  the  antenna  may  be  con¬ 
structed  of  noncritical  materials. 

The  assistance  of  members  of  the 
laboratory  staff  is  gratefully  ‘ac¬ 
knowledged  for  construction  of 
prototypes  and  extensive  measure¬ 
ments  of  patterns  and  impedance. 
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Measuring  Wavelength 

Optical  methods  employing  the  diffraction  grating  spectrometer,  Boltzmann  interferom¬ 
eter  and  the  Michelson  interferometer  can  be  used  to  plot  wavelength  in  the  centimeter  and 
millimeter  regions.  Measurements  described  were  made  on  klystron  and  magnetron  sources 

as  well  as  the  Righi  doublet 


Frequency  and  wavelength 
measurements  become  increas¬ 
ingly  difficult  when  the  highest 
frequency  boundary  of  the  radio 
spectrum  is  extended  beyond  centi¬ 
meter  wavelengths  into  the  milli¬ 
meter  region.  Transmission  line 
and  cavity  resonator  techniques  of 
the  centimeter  region  become  use¬ 
less  as  the  physical  dimensions  of 
the  measuring  circuit  diminish  and 
practically  disappear  with  increas¬ 
ing  frequency.  In  addition  to  the 
diminishing  dimension  problem, 
many  of  the  sources  used  at  these 
short  wavelengths  are  of  a  broad¬ 
band  character  and  frequently  have 
erratic  variations  with  time.  The 
problem  clearly  calls  for  a  solution 
suitable  for  extremely  short  wave¬ 
length  and  quite  different  from  con¬ 
ventional  radio  techniques. 

With  increasing  frequency,  elec¬ 
tromagnetic  radiation  is  found  to 
exhibit  more  and  more  optical  prop¬ 
erties,  so  it  is  logical  to  examine  the 
wavelength  measuring  techniques 
of  optics  for  possible  modification 
to  cm  and  mm  wavelengths.  Such 
optical  techniques  have  been  used  by 


a  number  of  investigators  from  the 
earliest  in  1926’,  to  very  recent 
studies.  In  most  cases  diffraction 
gratings  have  been  used,  including 
echelon,  venetian-blind  and  slit  sys¬ 
tems. 

Three  Techniques 

A  comparison  of  several  types  of 
optical  methods  has  been  made, 
using  nearly  identical  components, 
to  determine  which  can  be  most 
easily  utilized  for  free-space  de¬ 
terminations  of  wavelength,  and 
which,  under  similar  conditions  will 
yield  the  greatest  accuracy. 

Consideration  of  those  optical 
techniques  that  seem  most  suitable 
led  to  the  investigation  of  the  dif¬ 
fraction  grating  spectrometer,  the 
Boltzmann  interferometer  and  the 
Michelson  interferometer.  These  de¬ 
vices  are  described  in  the  form  used 
for  cm  wavelengths  measurements 
by  the  authors. 

Diffraction  Grating  Spectrometer 

In  Fig.  1  the  essential  parts  of  a 
diffraction  grating  spectrometer 
are  shown.  Source  and  receptor  are 


Table  I — Wavelength  Measurements  On  Several  Sources 


Number 

of 

Obscrva- 

Mean 

X 

Prolmble 

Error, 

Single 

Probable 

Error, 

Method 

Sourte 

tions 

cm 

Observation 

Mean 

Grating  Spectrometer 

(i  grating  apacings,  6  dif- 

klystron 

n 

3.167 

±0.2.56 

±0.016 

fcrent  incident  anfflee) 

Boltzniann  Interferometer 

klystron 

3 

3.073 

±0.1.56 

±0.090 

Michelson  Interferometer 

klystron 

14 

3.062 

±0.109 

±0.029 

Michelaon  Interferometer 

60-CYcle 

Hpark 

6 

2.916 

±0.017 

±0.007 

Michelson  Interferometer 

pulsed  spark 
(different 
electrodes 
from  60-cycle 
spark) 

6 

3.015 

±0.073 

±0.030 

Michelson  Interferometer 

1 . 25  cm 
magnetron 

It 

1.2495 

±0.0093 

±0.0025 

mounted  on  movable  arms  to  per¬ 
mit  setting  for  any  desired  inci¬ 
dence  and  diffraction  angles  about 
the  normal  to  the  plane  of  a  grating. 
The  grating  consists  of  slots  milled 
in  a  metal  plate  of  some  definite 
slot  width  and  spacing  as  required 
for  the  experiment. 

Moving  the  receptor  arm  about 
its  axis  will  cause  maxima  of  re¬ 
ceived  signal  strength  to  be  found 
at  diffraction  angle  d  related  to  the 
incidence  angle  t  and  the  wave¬ 
length  by  the  formula  X  =  s/n  (sin 
i  -f-  sin  d)  where  «  is  the  slot  spac¬ 
ing  and  n  is  the  order  of  the  spectra. 
Thus  for  a  given  slot  spacing,  ob¬ 
served  values  of  i  and  d  for  maxima 
of  signal,  with  the  integer  repre¬ 
senting  the  order  of  the  spectrum, 
serve  to  determine  the  wavelength 
of  the  source. 

In  this  apparatus  the  gratings 
were  aluminum  sheets  with  milled 
slots,  while  the  source  was  an  elec¬ 
tromagnetic  horn  excited  by  a  wave¬ 
guide  from  the  several  sources.  The 
receptor  was  a  similar  horn  excit¬ 
ing  a  waveguide  containing  the  de¬ 
tector. 

Microwave  crystals  and  bolo¬ 
meters  of  both  the  barretter  and 
thermistor  type  were  used.  The 
crystal  detectors  were  used  for  all 
measurements  at  wavelengths  of  a 
few  centimeters,  but  the  bolometers 
are  to  be  preferred  for  shorter 
wavelengths. 

Boltzmann  Interferometer 

Figure  2  shows  the  essential  parts 
of  a  Boltzmann  interferometer  as 
used  by  the  authors.  In  this  device, 
the  source  and  receptor  are  mounted 
side  by  side,  the  signal  reaching  the 
receptor  by  reflection  from  the 
plates.  Normal  incidence  was  pre¬ 
ferred  although  other  suitable  in- 
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cidence  and  reflection  angles  may  be 
used.  The  two  reflecting  plates,  one 
fixed  in  position  and  the  other  mov¬ 
able  in  a  direction  normal  to  their 
parallel  planes,  are  so  proportioned 
as  to  contribute  equally  to  the  sig¬ 
nal  received,  and  therefore  must 
have  about  equal  effective  reflect¬ 
ing  areas.  This  maximizes  the  in¬ 
terference  effects  that  are  the  basis 
of  measurement  in  this  particular 
device. 

As  the  distance  between  the  mov¬ 
able  and  fixed  plates  is  increased, 
the  signal  path  length  to  the  mov¬ 
able  plate  is  reduced  while  that  to 


the  fixed  plate  remains  constant. 
This  change  in  path  length  causes 
a  proportional  change  in  relative 
phase  of  the  signal  components  re¬ 
ceived  from  the  two  plates. 

Thus  as  the  one  plate  is  moved  by 
its  micrometer  drive,  the  received 
signal  level  goes  through  alternate 
maxima  and  minima,  the  maxima 
occurring  when  the  two  path  lengths 
differ  by  an  integral  number  of 
wavelengths  giving  in-phase  addi¬ 
tion  of  the  two  signal  components. 
Minima  of  signal  occur  when  the 
path  lengths  differ  by  an  odd  num¬ 
ber  of  half-wavelengths.  Complete 


cancellation  is  obtained  if  the  plate 
areas  are  proportioned  so  that  the 
two  signal  components  are  of  equal 
intensity. 

Since  a  given  displacement  of  the 
movable  plate  causes  its  reflected 
path  length  to  decrease  by  twice 
that  amount,  the  wavelength  is 
twice  the  distance  between  adjacent 
nulls  on  the  resulting  plot  of  signal 
intensity  versus  plate  displacement. 
Care  must  be  taken  with  other  than 
normal  incidence  that  multiple  re¬ 
flections  between  the  fixed  plate  and 
the  back  of  the  movable  plate  do  not 
occur  or  a  much  shorter  wavelength 


ELECTRONICS  — A4ay,  ?9S3 


185 


no.  1 — ^DUfrcwtioa  gratiag  ipsctzomstM 


FIG.  2 — Boltsmann  iniariaromstcr 


than  that  of  the  source  could  thus 
be  indicated. 

Miehe/son  Interferometer 

The  Michelson  interferometer  is 
similar  in  principle  to  the  Boltz¬ 
mann,  depending  upon  difference  in 
two  path  lengths  causing  an  in¬ 
terference  pattern  when  one  reflect¬ 
ing  plate  is  moved.  However,  the  ar¬ 
rangement  of  path  lengths  is  as 
shown  in  Fig.  3,  necessitating  the 
use  of  what  might  be  termed  a 
half-silvered  mirror.  In  optical  ap¬ 
plications  the  device  is  literally  a 
half-silvered  mirror.  In  these  cm 
wavelength  applications  it  is  a  plane 
of  material  that  transmits  one  half 
and  reflects  one  half  of  the  inci¬ 
dent  radiation. 

At  frequencies  in  the  neighbor¬ 
hood  of  10,000  megacycles  the  re¬ 
flection  and  transmission  of  i-inch 
black  tempered  Masonite  is  such 
that  a  good  approximation  of  a  half- 
silvered  mirror  is  obtained.  Spec¬ 
trometer  gratings  of  equal  slots 
and  lands  are  also  satisfactory. 

Examination  of  the  signal  path 
lengths  in  this  arrangement  shows, 
as  in  the  Boltzmann,  the  wavelength 
is  twice  the  movable  plate  displac- 
ment  between  adjacent  nulls.  While 
similar  to  the  Boltzmann  in  prin¬ 
ciple  and  results,  the  Michelson  is 
preferable  for  many  generators 
where  the  side  by  side  placement 
for  normal  incidence  with  the  Boltz¬ 
mann  is  not  practical. 

Recording  Meters 

All  of  the  devices  lend  themselves 
especially  well  to  use  with  record¬ 
ing  meters.  The  desirability  of  a 
recording  technique  becomes  evi¬ 
dent  when  considering  erratic  vari¬ 
ations  with  time  of  the  output  of 
some  experimental  sources  used  at 
these  frequencies.  Use  of  a  record- 

1M 


ing  meter  eliminates  the  necessity 
of  point-by-point  plotting  of  spectra 
and  interference  patterns,  gives  in¬ 
creased  accuracy  to  such  plots  and 
allows  a  wavelength  determination 
to  be  made  in  a  short  time.  The 
eflFect  of  slow  variations  of  gener¬ 
ator  output  level  is  thus  removed. 
Recording  techniques  are  manda¬ 
tory  in  using  spark-excited  Righi 
doublets. 

An  Esterline-Angus  recording 
milliammeter  was  used  with  a  me¬ 
chanical  linkage  provided  for  chart 
displacement  directly  proportional 
to  the  angular  or  linear  displace¬ 
ment  of  the  movable  element.  Motor 
drive  of  the  movable  element  may 
be  used  further  to  facilitate  the 
rapid  accumulation  of  data. 

Signal  Sources  Used 

Modulated  sources  were  used  be¬ 
cause  of  the  ease  of  amplifying  the 
detected  output  to  a  suitable  magni¬ 
tude  with  conventional  audio  ampli¬ 
fiers,  although  d-c  amplifiers  were 
also  used  with  unmodulated  sources. 
The  modulation  of  the  source  was 
detected  by  the  crystal  in  the  re¬ 
ceptor,  amplified  and  rectified  so  as 
to  apply  to  the  recording  meter  a 
d-c  signal  whose  amplitude  is  pro¬ 
portional  to  the  received  signal. 

The  variation  of  the  amplitude 
occurring  in  the  spectra  or  inter¬ 
ference  patterns  thus  appears  on 
the  meter  chart  in  a  convenient 
form.  In  the  case  of  the  inter¬ 
ference  patterns,  use  of  the  dis¬ 
placements  for  several  nulls  rather 
than  simply  one  yields  greater  ac¬ 
curacy  of  the  wavelength  determi¬ 
nation,  a  technique  that  is  standard 
in  such  measurements. 

These  optical  types  of  wavelength 
measurements  were  applied  to  sev¬ 
eral  centimeter  wavelength  sources. 
A  3-cm  klystron,  a  1.25-cm  pulsed 


magnetron,  and  a  Righi  doublet 
excited  both  by  60-cycle  sparking 
voltage  and  pulsed  d-c  were  used. 

It  is  interesting  to  note  that  the 
last  source  mentioned  is  of  the  same 
type  as  that  used  by  Nichols  and 
Tear  in  1925*  to  extend  the  known 
radio  spectrum  to  0.42  millimeter, 
with  the  exception  that  a  modern 
magnetron  pulser  was  used  in  place 
of  the  mechanical  commutating  d-c 
supplies  used  by  the  early  investi¬ 
gators. 

The  Righi  doublet  consists  of  two 
short  thin  cylinders  of  tungsten 
placed  end  to  end  with  a  narrow 
spark  gap  in  kerosene  between  their 
adjacent  ends.  A  spark  is  caused 
to  jump  the  small  gap  by  employing 
a  high  voltage  to  break  down  two 
large  secondary  gaps  from  the 
power  source  to  the  extreme  ends 
of  the  cylinders.  This  energizing 
of  the  primary  gap  causes  the  Righi 
doublet  to  generate  and  radiate  elec¬ 
tromagnetic  radiation  of  a  wave¬ 
length  very  roughly  equal  to  twice 
the  overall  length  of  the  doublet. 
This  type  of  generator  has  been 
used  by  several  investigators  with 
various  values  of  the  ratio  of  wave¬ 
length  to  doublet  length  reported. 
The  Righi  doublet  is  critical  as  to 
primary  gap  adjustment  and  at  best 
has  rather  appreciable  erratic  vari¬ 
ations  of  output  with  time,  making 
the  recording  technique  described 
above  essential  for  good  wavelength 
measurements. 

Description  of  Apparatus 

Essential  features  of  the  equip¬ 
ment  used  are  shown  in  the  photo¬ 
graph.  The  arrangement  is  for  the 
Michelson  interferometer  measure¬ 
ment  on  a  1.25-cm  magnetron. 
Power  supply,  modulator  and  puls¬ 
ing  units  are  shown  in  the  back¬ 
ground  as  is  the  magnetron  and  its 
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radiating  horn,  while  the  receptor 
horn  and  detector  mount  are  shown 
on  the  right.  The  half-silvered 
mirror,  in  this  case  a  grating  with 
equal  slots  and  lands,  is  shown  in 
the  center,  while  other  typical  grat¬ 
ings  are  in  the  right  foreground. 
The  recording  milliammeter  is  on 
the  left,  with  the  movable  reflecting 
plate.  The  micrometer  drive  pro¬ 
vided  for  motion  of  the  plates  is 
evident  as  the  cylindrical  portion 
of  the  plate  assembly,  shown  in  the 
left  foreground. 

These  items  of  equipment  may  be 
rearranged  for  use  as  a  Boltzmann 
interferometer  and  as  a  diffraction 
grating  spectrometer.  For  the  in¬ 
terferometer,  this  simply  necessi¬ 
tates  the  repositioning  of  the  trans¬ 
mitter  and  receptor  elements,  and 
one  of  the  reflecting  plate  assem¬ 
blies,  to  provide  the  desired  signal 
paths.  The  two  reflecting  surfaces 
required  are  provided  by  one  of  the 
plate  assemblies  with  the  front 
plate  replaced  by  a  smaller  one  of 
properly  proportioned  area  as  pre¬ 
vious!/  described. 

To  use  this  equipment  as  a  dif¬ 
fraction  grating  spectrometer,  the 
reflecting  plate  assemblies  are  re¬ 
moved.  The  aluminum  channels 
shown  in  the  photograph  are  the 
arms  of  the  spectrometer.  A  cen¬ 
tral  axis  is  provided  about  which 
the  receptor  arm  moves  as  shown 
in  the  functional  diagram.  Fig.  1. 
The  grating  mount  may  be  inde¬ 


pendently  rotated  about  the  same 
axis  to  permit  setting  for  any  de¬ 
sired  incidence  angle,  and  has  a 
graduated  face  plate  from  which  in¬ 
cident  and  refraction  angles  may  be 
read.  A  mechanical  linkage  was  pro¬ 
vided  for  recorder  chart  displace¬ 
ment  proportional  to  angular  move¬ 
ment  of  the  receptor  arm. 

Results 

Measurements  of  wavelength 
were  made  on  several  microwave 
sources  with  results  as  given  in 
Table  I.  It  will  be  noted  that  the 
measurements  using  the  Michelson 
interferometer  arrangement  show 
the  best  agreement  and  seem  to  be 
the  most  satisfactory  and  con¬ 
venient  of  the  three  systems  used. 
No  anomalous  conditions  were  en¬ 
countered  with  this  method  and  it 
can  easily  be  extended  to  much 
shorter  wavelengths  than  those  re¬ 
ported  in  this  paper.  Probable  er¬ 
rors  as  tabulated  show  the  agree¬ 
ment  between  observations  of  the 
same  type  and  are  of  course  no  indi¬ 
cation  of  the  absolute  validity  of 
the  wavelength  values  reported. 

Typical  data  charts  for  the  vari¬ 
ous  measuring  schemes  on  several 
sources  are  shown.  The  actual 
charts  used  for  the  tabulated  meas¬ 
urements  had  a  larger  ratio  of  chart 
displacement  to  movable  element 
displacement  for  increased  accu¬ 
racy,  but  otherwise  are  identical 
with  the  typical  charts  shown. 


The  pulsed  spark  measurements 
yielded  a  mean  wavelength  of  3.016 
cm  for  a  Righi  doublet  1  cm  long. 
This  gives  a  ratio  of  wavelength-to- 
doublet  length  of  3.0  as  compared 
to  2.8  reported  by  Nichols  and 
Tear.*  It  is  considered  in  good 
agreement  because  of  the  variation 
of  the  ratio  reported  by  other  in¬ 
vestigators  for  doublets  of  different 
diameters  and  length. 


Typical  rocotdlBfa  irom  orotlag  apac- 
tromataf  (A).  Boltamonii  IntariaroBaalar 
(B)  and  Michalaon  Inlartoromatar  (C) 


It  is  believed  that  optical  methods 
can  be  usefully  applied  to  free-space 
determination  of  wavelength  for 
electrical  radiation  well  down  into 
the  millimeter  region.  With  auto¬ 
matic  recording  systems  a  large 
number  of  determinations  may  be 
made  in  a  comparatively  short  time, 
making  possible  a  statistical  study 
of  the  several  variables  that  may  be 
frequency  factors.  The  Michelson 
interferometer  has  been  found  to  be 
especially  suitable  for  this  type  of 
measurement. 
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OUTPUT  IN  PERCENT  OF  D-C  AMPLITUDE 


How  to  Design 


FIG.  1 — AmpUhid*  and  pboM  raapona*  oi  bridq*d>T  natwork  a*  notch  ratio,  r,  U 
vartod.  Minimum  notch  width,  n,  ia  choaan  ior  aach  Tolua  oi  r 


FIG.  2 — Amplltuda  and  phaaa  raaponaa  oi  bridgad-T  natwork  aa  notch  width  la 
▼ariad  with  notch  ratio  bald  conatant 


FIG.  3 — Amplltuda  and  phaaa  raaponaa  ior  Inilnita-notch,  minimum-width,  paroUal-T 

natwork 


By  C.  J.  SAVANT,  JR. 

California  In»titute  of  Technology 
Pasadena,  CaWornia 


IN  DESIGN  of  feedback  control  sys¬ 
tems,  one  is  often  faced  with  the 
problem  of  reshaping  the  Nyquist 
plot.  In  some  cases  it  may  be  neces¬ 
sary  to  attenuate  the  amplitude  re¬ 
sponse  infinitely  at  a  particular  fre¬ 
quency,  calling  for  the  use  of  a 
parallel-T  network,  whereas  in 
other  cases  only  a  fractional  notch 
may  be  desired.  Although  this 
latter  situation  can  also  be  accom¬ 
plished  with  the  parallel-T  network 
if  space  or  weight  are  criterions,  as 
in  airborne  devices,  the  bridged-T 
is  more  appropriate.  « 

The  network  to  be  used  is  selected 
as  follows: 

If  infinite  attenuation  is  desired, 
a  parallel-T  network  should  be  used. 

If  only  a  fractional  notch  is  de¬ 
sired,  the  bridged-T  network  should 
be  used  since  it  requires  fewer  com¬ 
ponents. 

This  article  contains  several 
curves  that  simplify  the  rapid  de¬ 
sign  of  capacitor-shunt  bridged-T, 
resistor-shunt  bridged-T,  and  paral¬ 
lel-T  infinite-attenuation  networks. 
Also  included  are  Nyquist  plots,  de¬ 
sign  curves  and  explanations  of  the 
use  of  these  curves  for  the  three 
networks. 

Design  Considerations 

To  design  either  the  capacitor  or 
resistor-shunt  bridged-T  network, 
four  parameters  must  be  specified : 

(1)  Notch  frequency  /„  the  fre¬ 
quency  at  which  the  notch  is  to 
occur. 

(2)  Notch  ratio  r,  the  ratio  of  the 
amplitude  at  /.  to  the  amplitude  at 
zero  frequency. 

(3)  Notch  width  n,  the  relative 
width  of  the  notch.  The  choice  of 
this  parameter  is  not  independent, 
however,  but  depends  on  the  notch 
ratio. 

(4)  The  d-c  impedance  level 
the  total  series  resistance  that  the 
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Notch  Networks 


Resistance-capacitance  attenuating  networks  are  useful  in  feedback  control  systems.  These 
notch  networks  can  readily  be  designed  with  aid  of  convenient  nomographs.  Design  pro¬ 
cedures  are  given  for  both  bridged-T  and  parallel-T  types 


Capacitor-Shunt  Bridged-T  Network 


(1)  Enter  Fig.  5  with  known  notch 
ratio  r,  and  choose  ratio  Ci/Ci  corre¬ 
sponding  to  value  of  r  desired.  Although 
minimum  width  corresponds  to  low 
values  of  n,  a  limit  is  reached  beyond 
which  tlie  ratio  approaches  zero.  There¬ 
fore  select  values  of  n  such  that  Ci/C« 
is  greater  than  0.04. 

(2)  Calculate  n  (1  —  r)  and  obtain 
both  R-C  products  from  Fig.  6.  Note 
that  RiCi  is  obtained  when  y  ^  1/ 
[n(l  —  r)]  and  that  RiCt  is  obtained 
when  7  ■»  n  (1  —  r). 

(3)  Choose  /?i  -I-  /?!  —  Ri.,  accord¬ 
ing  to  the  desired  d-c  impedance  level 
and  calculate  circuit  parameters  from 
the  following 


Ri-t  (1) 

Rx/Rt  -  RiC,/R^t  (Ct/Q)  (2) 

C,  -  (W.C,)  1//?,  (3) 

C,  -  (/?»Ci)  l/R,  (4) 

For  closer  interpolation  between 
curves,  calculate  network  components 
nsing 

"■C'-TJ/V-SuW 

RiCt  -  n(l  -  r)  (6) 

fli  +  “  Rd-«  (7) 

“  n*  (1  -  r)*  ] 

Eiample — Consider  the  following  re¬ 
quirements:  /fd.,»«200  K  (K  >■  Xl.OOO), 
r  0.2.  and/*  ••  20  cps.  From  Fig.  5, 
Ci/Ci  «  0.05  and  n  —  2.8.  Then  cal- 


ctilatiiw,  n(l  —  r)  «  (2.8)  (0.8)  ■  2.24. 
From  Fig.  6,  R\Ci  0.0036  and  /f,Ci  >■ 
0.0175.  Hence 

/?,  /0.0036\  20  _  . 

-Rt  “\^070175;2®“*  “ 

p  Rj-t _  h.  ^  30  2  K 

1  +  4.11  5.11  ^ 

Rx  -  Ra;  -  -  200  K  -  39.2  K 

-  160.8  K 


0.0036  X  10-* 

1M.8 


0.0224  m/ 


0.0175 

^  "  SOXK  "  ®  ^ 

If  a  component  calculates  out  higher 
or  lower  than  would  he  used  practically, 
it  may  be  necessary  to  use  a  larger 
value  of  n 


Resistor-Shunt  Bridged-T  Network 


(1)  Enter  Fi^.  5  with  notch  ratio  n, 
and  choose  ratio  Rx/Rt  corresponding 
to  the  permissible  value  of  n.  Mini¬ 
mum  width  corresponds  to  the  smallest 
value  of  n  consistent  with  a  nonzero 
value  of  Rx/Rf 

(2)  Calc^ate  n  (1  —  r)  and  obtain 
both  R-C  products  from  Fig.  6.  Note 
that  RxCx  is  obtained  when  7  ~  1/ 
|n  (1  —  r)]  and  that  R/Ht  is  obtained 
wbCT  7  n  (1  —  r). 

(3)  Choose  Rt  >»  Ra-,  according  to 
the  desired  impedance  level  and  calcu¬ 


late  circuit  parameters  from  the  follow¬ 
ing  equations 

R.  -  Ra:  (1) 

Rx  -  (Ri>  Rx/Rt  (2) 

Cx  -  (RxCx)  l/Rx  (3) 

C,  -  (R/^t)  l/Rt  (4) 

For  closer  interpolation  between 
curves,  calculate  network  components 
from  the  following 

"-g-- 

RtCt  -  (6) 

« r _ £ _ ^ _ "]  (7) 

R,  Ll-'-  ''  ' 


If  a  compfinent  value  calculates  out 
either  too  high  or  too  low,  it  may  be 
necessary  to  use  a  larger  value  of  n. 

Example  —  Consider  the  following: 
Ra;  -  575  K,  r  -  0.25,  and  /,  -  26 
cps.  From  Fig.  5,  Rx/Rt  "  0.048, 
n  -  2.5,  and  n(l  -  r)  -  2.5(0.75)  - 
1.875.  From  Fig.  6,  /?,C,  -  0.0032 
and  R,Ct  -  0.0115. 

Rt  -  575  K 

Rx  -  (0.048)  (575)  -  27.6  K 
Cl  -  0.0032  X  10-V27.6  -  0.116 
Ct  -  0.0115  X  10-V575  -  0.02  mJ 
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network  resembles  at  zero  fre- 
quencj. 

In  the  design  of  the  infinite-at¬ 
tenuation  parallel-T  network  with 
minimum  width,  only  two  param¬ 
eters  need  be  specified,  the  notch 
frequency  /,  and  the  impedance 
level.  The  notch  ratio  is  zero,  and 
n  is  chosen  as  a  minimum  so  that 
the  sharpest  notch  is  obtained. 

Amplitude  and  Phase  Response 

Figures  1  and  2  show  the  effect  of 
varying  notch  ratio  r  and  notch 
width  n  in  a  bridged-T  network. 
In  Fig.  1  amplitude  and  phase  re¬ 
sponse  are  plotted  against  fre¬ 
quency  for  various  values  of  r.  In 
these  curves  the  minimum  width, 
corresponding  to  the  smallest  value 
of  n,  is  chosen  for  each  value  of  r. 
In  Fig.  2  amplitude  and  phase  char¬ 
acteristics  are  plotted  with  r  =  0.6 
and  with  n  as  a  running  parameter. 
It  should  be  noted,  however,  that 
for  each  value  of  r  there  exists  a 
certain  corresponding  minimum 
value  of  n. 

Figure  3  shows  amplitude  and 
phase  response  of  the  infinite-notch, 
minimum-width,  parallel-T  net¬ 
work.  The  curves  are  plotted  as 
functions  of  the  frequency  ratio 
P  =  f/U 

Bffect  of  Loading 

The  effect  of  input  and  output 
loading  on  amplitude  and  phase  re¬ 
sponse  of  the  bridged-T  network 
was  studied.  A  very  general  case 
of  loading  can  be  reduced  to  a  series 
input  resistor  and  a  shunt  output 
resistor.  Because  of  the  complexity 
of  the  resulting  transfer  function, 
the  effects  of  input  and  output  im¬ 
pedance  are  considered  separately. 
Two  new  parameters  are  by  defini¬ 
tion  :  X  =  ratio  of  shunt  output  re¬ 
sistance  to  Rt;  and  •  =  ratio  of 
series  input  resistance  to  Rt... 

It  is  possible  to  reduce  the 
transfer  functions  to  a  form  that 
permits  calculation  of  the  response 
as  a  family  of  curves.  This  calcu¬ 
lation  was  performed  for  r  =  0.2 
and  n  =  2.8. 

The  results,  plotted  in  Fig.  4, 
show  the  detrimental  effect  of  load¬ 
ing  on  the  networks.  The  curves 
in  Fig.  4A  are  attenuated  at  zero 
frequency,  which  accounts  for  an 
apparent  rise  in  response  at  higher 
frequencies. 


FIG.  4 — Eiiact  of  output  and  input  loading  on  bridgod-T  ompUtudo  rotponso 


FIG.  5 — Nomograph  for  finding  Ci/C<  or  Ri/R>  ratio  for  bridgod-T  network 
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(1)  Ent«r  Fig.  6  and  read  from  the 
7-1  curve  the  value  of  the  R-C  prod¬ 
uct  corresponding  to  the  desired  rfeso- 
nant  frequency. 


Infinite- Attenuation  Paraliel-T  Network 


(2)  Choosing  fld.«  acowding  to  the 
desired  impedance  level,  the  necessary 
parameters  may  be  found  from  the 
following  equations 

«  -  Ri  ,/2  (1) 

fl,  -  bIz  (2) 

C  ~{t^  \/B  (3) 

Ct  -  2C  (4) 


Eiample  —  Consider  the  following; 
Wd.«  —  26.6  K  and  ff  —  400  cps.’From 
Fig.  6.  BC  -  0.0004. 

«  -  Bi.,/2  -  13.3  K 
B»  -  ft/2  -  6.65  K 
C  -  0.0004  X  10-V13.3  -  0.03  «/ 
C,  -  2C  -  0.06  Mf 
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Phase  Shift  by  CRO 


Two  measurements  of  crt  deflection  against  a  cross-hatch  grid-overlay  show 
possible  phase  angles  when  entered  in  the  nomogram.  Rotation  of  beam  resolves 

the  ambiguity 


By  JOSEPH  F.  SODARO 

Director.  Applioatione  Bngineerinp 
Statham  Laboratories,  Inc. 

Los  Angeles,  California 


PHASE  A^GLE  is  most  fre¬ 
quently  measured  by  the 
cathode-ray  oscilloscope  pattern 
method.  In  this  technique  a  ref¬ 
erence-phase  alternating  voltage 
is  one  input  and  an  unknown- 
phase  alternating  voltage  is  the 
quadrature  input  to  the  cathode- 
ray  tube.  The  resulting  pattern 
is  a  straight  line,  circle  or  ellipse 
depending  upon  the  phase  differ¬ 
ence.  The  sine  of  the  phase  an¬ 
gle  is  the  ratio  of  the  intercept 
B  to  maximum  A  as  shown  in 
Fig.  lA. 

Procedure 

Adjust  the  undeflected  beam 
to  the  crt  center  as  indicated  by 
the  intersection  of  the  midlines 
of  the  cross-hatch  grid.  Apply 
the  unknown  voltage  to  the  ver¬ 
tical  or  p-input  terminals  and 
adjust  the  gain  for  any  conven¬ 
ient  deflection.  Disconnect  or  turn 
off  this  input  and  apply  the  ref¬ 
erence  voltage  to  the  horizontal 
or  x-input  terminals.  Adjust  this 
gain  for  an  equal  deflection.  Re¬ 
connect  the  unknown  voltage 
without  changing  amplification 
controls.  Measure  B  and  A  in 
any  equal  units  such  as  centi¬ 
meters  or  tenths  of  inches.  The 
arc-sine  of  the  B-to-A  ratio  is 
the  desired  angle. 

The  nomograms  sho^^m  in  Fig. 
2  facilitate  this  calculation.  A 
general  solution  can  be  obtained 
by  using  scales  A,  B,  and  0. 
Place  a  straight-edge  between 
the  pattern  height  value  on  the 
A  scale  and  the  intercept  value 


on  the  B  scale.  Read  the  un¬ 
known  angle  on  the  0  scale  at 
the  intersection  of  the  straight¬ 
edge  and  this  scale. 

The  20-unit  chart  (C)  shown 
in  Fig.  2  is  a  simplified  version 
designed  on  the  basis  that  crt 
cross-hatch  grids  are  often  di¬ 
vided  so  that  40  divisions  of  to¬ 
tal  deflection  along  each  axis  can 
be  used  conveniently.  Thus,  A 
is  a  constant  20  units  and  need 
not  be  used  with  this  nomogram. 
In  fact,  the  peak  of  the  com¬ 
posite  trace  may  be  off  the  cir¬ 
cular  crt  without  concern  since 
constant  input  amplitude  is  es¬ 
sential  in  any  case. 

In  using  this  calculator  simply 
read  phase  angle  opposite  the  in¬ 
tercept  value.  Multiples  and  sub¬ 
multiples  of  the  intercept  scale 
may  be  substituted  if  desired. 
For  example,  if  the  maximum  is 
10,  divide  intercept  scale  values 
by  2  and  read. 

Beam  Rotation 

The  nomograms  show  that  two 
answers  can  be  obtained  for  each 
pattern.  This  ambiguity  can  be 
resolved  by  determining  the  crt 
beam  rotation.  One  method  of 


FIG.  1 — Ratio  of  B  to  A  Is  sins  oi  ths 
phass  ongls  (A);  typical  pottsra  with 
•owtoolh  sopsrtanpossd  (B) 


resolution  is  that  of  superimpos¬ 
ing  a  low-amplitude,  higher-fre¬ 
quency  sawtooth  voltage  upon 
the  vertical  input.*  A  typical 
pattern  is  shown  in  Fig.  IB. 

Another  method  requires  de¬ 
laying  the  unknown  phase  by  a 
small  amount.  This  can  be  done 
by  means  of  a  phase-shifting 
network  connected  in  series  be¬ 
tween  the  source  and  the  oscil¬ 
loscope.  The  small  additional  de¬ 
lay  will  modify  the  pattern.  This 
modification  will  be  toward  dif¬ 
ferent  limiting  patterns  depend¬ 
ing  upon  the  beam  rotation.  For 
example,  a  45-deg  ellipse  will 
become  rounded  and  tend  toward 
a  circle  when  delayed.  On  the 
other  hand  the  316-deg  pattern 
that  looks  similar  will  shift 
toward  a  straight  line  when  the 
delay  is  added. 

As  an  example  in  the  use  of 
the  chart,  assume  that  the  maxi¬ 
mum  deflections  are  32  units,  the 
intercept  is  5  units,  the  ellipse 
major-axis  tilt  is  to  the  right, 
and  the  beam  rotation  is  clock¬ 
wise.  Construct  a  straight  line 
from  32  on  the  A  scale  to  5  on 
the  B  scale.  This  line  intercepts 
the  0  .scale  at  the  9,  171,  189 
and  351-deg  point.  By  the  el¬ 
lipse  tilt  the  choice  is  reduced 
to  9  or  351  deg.  For  clocTcwise 
rotation  of  the  beam  select  9 
deg.  Thus,  there  is  a  9-deg  phase 
difference  between  the  applied 
voltages. 

Reference 

(1)  J.  R.  Haynes,  Direction  of  Mo¬ 
tion.  of  Oscilloscope  Spot,  Bell  Labs. 
Bee.,  14.  p  224,  March  1936. 

(CostisiHd  OB  p  194) 
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COUNTLESS  PROBLEMS  HAVE 
BEEN  SOLVED  BY  THE  LARGE 
VARIETY  OF  ADEQUATE 
CINCH  COMPONENTS 


CONSULT  CINCH 

...  for  metal  plastic  assemblies.  Cinch  facilities  include  a  com¬ 
bination  of  metal  stamping  and  plastic  production.  A  highly 
trained  staff  is  available  for  any  military  or  commercial  re¬ 
quirement. 


Meeting  requirements 
as  needed  with  sound 
engineering  design,  vol¬ 
ume  production,  efficient 
and  prompt  handling  — 
these  form  the  basis  of 
Cinch  service  to  the  elec¬ 
tronics  industry. 


Cinch  cempenents 
ore  ovoiloble  of 
leoding  {ebben  — 
everywhere. 


Th«  liti  below  (ompritet  Ihe  products  of  both  Cinch  and  Howard  I. 
Jones  Division.  They  are  indicative  of  their  wide  scope  and  also 
indicate  the  myriad  of  variations  and  redesigning  that  are  possible 
with  this  background  of  production  experience. 

SOCKETS:  Tube  lleceiver.  Transmitter  end  Special  I :  gottery, 
ell  types  •  C-R  Tube  •  Crystol  •  Electrolytic  •  Class  Type;  4  to  7 
prong  lominoted  •  Infra-red  Rgy  Tube  •  High  Altitude  Airborne  Types 

•  Kinescope;  Mognol,  Duedecol,  Dikeptal  •  Lobtol-Miniature-Multiplug- 
Novel-Octal  (Melded  bohelite.  steatite,  teflon,  Kel-F  and  laminated  I 

•  neiicen  •  Printed  Circuit  •  Special  Sockets  to  Specs  •  Sub-Minia¬ 
ture;  Hearing  Aid  Types  •  TV;  110V  Circuit  Ireobaway  •  Vibrator  • 
Pencil  Tube  Transistor  •  Diode 


Pencil  Tube  Transistor  •  Diode 

ANTENNA  JACKS  METAL  STAMPINGS 

lANANA  PINS  AND  JACKS  MICRO-CONNECTORS 

■ARRIER  TERMINAL  STRIPS  MOUNTING  DEVICES 

PANNING  STRIPS  p„ONO  TIP  JACKS 

*  SOCKETS  PKINTED  CIRCUIT.  CONNECTORS 

DIODE  soSet  shields,  TUIE-MINIATURE  a 

CONNECTORS.  MULTI  CONTACT  ru'J^Ao'trR^'T^S's"'"^ 
FUSE  STRIPS.  RLOCKS  A  lOARDS 
GRID  CAPS 

GRID  CAP  SHIELDS  TRANSISTOR  SOCKET 

HERMETICALLT  SEALED  TURE  ^UIE  HOLDERS-SPRING  TTPE 

SOCKETS  VIIRATOR  PLUGS  AND  SOCKETS 

TERMINAL  ASSEMILIES:  tiockt,  boards  in  laminated  and  melded,  as¬ 
sembled  with  lugs,  pins,  screw  terminals,  contacts,  clips,  turret  lugs 
and  other  hardware  to  specifications. 


CncH  BlAmiHiTiim 

1026  South  Homon  Avo.,  Chicci90  24,  Illinois 


SwbsMIory  of  UnMod-Corr  Fostnf  CsrpsroMsw,  Combfidf ,  Mcmr. 
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X -ray  Hiff ruction  equipment  in  the  Malhirr  Contact  Cnftineerin/t  lAihoratory.  It  i»  so 
sensitiee  it  uill  identify  ctmtami noting  films  of  less  than  a  hnntiredth  of  a  micron. 


Less  Than  a  Hundredth  of  a  Micron! 


The  slightest  trace  of  contaminating  films  on  contact 
surfaces  can  be  identified  by  X-ray  <liffraction  iH|uipmcnt. 


In  a  contact,  trouble  can  be  a  lot  of  things. 
Tbe  paper  used  in  packaging,  tbe  type  of  glue 
on  sealing  tape,  insulation  on  a  wire,  atmos¬ 
pheric  conditions  .  .  .  are  just  a  few  of  the 
many  things  that  can  deposit  a  contaminating 
film  on  contact  surfaces. 

Because  we  have  the  equipment  to  identify 
contaminating  films,  -we  can  track  trouble  to 
the  source  and  correct  it.  This  same  X-ray 
diffraction  equipment  is  also  used  in  the  develop¬ 
ment  of  new  contact  materials,  by  identifying 
unforeseen  formations  that  may  develop  during 


production  processes.  It  is  used  in  life  test  work 
to  study  gradual  changes  taking  place. 

This  is  but  one  example  of  the  complete  facilities 
that  are  ready  to  go  to  work  on  your  contact 
problems  .  .  .  whether  it  is  a  simple  button  con¬ 
tact  or  complex  contact  assembly  that  is  involved. 
If  you  would  like  to  improve  the  contacts  in 
your  products  or  produce  them  at  lower  cost, 
get  in  touch  with  us  at  your  first  opfiortunity. 
Our  engineers  will  he  glad  to  talk  to  you  .  .  . 
answer  your  questions. 


Expect  more . . .  Get  more  from 


MallorY 


In  mttd*  mnd  fdd  ky  Jaknton  mnd  Lid,,  110  Indautry  Sfr#w,  Tnnmio  15,  (htimrio 


Electrical  Contacts  and  Contact  Assemblies 


P  R  MALLORVaCO  Inc 


SERVING  INDUSTRY  WITH  THESE  PRODUCTS: 
EI«c«rfHii«clKinic«l  —  RMistoa  •  SwHdwt  *  TaisvWen  Tun«rt  •  Vibrater* 
ll•clroch•nllcal*~Capacltorf  •  R««tlfi*rs  •  Mercury  latterlst 
Mstallurpicol— ^^act>  •  Speciai  Metsb  end  Ceramio*  Wuldl^  Moteriob 


R.  MALLORY  &  CO.  INC.,  INDIANAPOLIS  6,  INDIANA 
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Radar-Controlled  Antiaircraft  Gun 


ppi  cathode-ray  tube,  the  system  is 
switched  to  autpmatic  tracking  and 
the  computing  elements  go  to  work 
extrapolating  the  aircraft’s  future 
position  and  automatically  making 
necessary  corrections  for  firing 
shells  on  a  collision  course  with  the 
target. 

The  gun  is  provided  with  an  au¬ 
tomatic  loader-rammer,  loads  and 
fires  45  proximity-fused  shells  a 
minute. 

Radar 

The  radar  system  uses  a  two-foot 
parabolic  reflector  with  a  wave- 
guide-fed  antenna  that  is  mechani¬ 
cally  switched  to  send  out  two  over¬ 
lapping  beams.  When  the  antenna 
system  is  pointed  so  that  equal  sig¬ 
nals  are  received  from  reflections  of 
each  beam  the  target  is  on  the 
beam.  When  unequal  signals  are 
received,  error  or  difference  signals 
set  servomechanisms  in  motion  that 
correct  the  deviation. 

The  radar  console  houses  all  sub- 
assemblies  except  the  antenna  as¬ 
sembly,  which  is  mounted  on  a 
hinged  yoke  on  top  of  the  console  so 
it  may  be  lowered  in  transport.  The 
radar  is  divided  functionally  into  a 
synchronizing  system,  transmitter, 
antenna,  receiving  system  (the  r-f 
portion  being  separate),  and  servo, 
indicating,  data  transmission  and 
control  systems. 

Computer 

When  a  target  is  sighted  on  the 
search  radar  crt  and  the  operator 
switches  to  radar  tracking  this 


Time  lost  in  aligning  antiaircraft 
gun  batteries  with  early  radar 
types  introduced  errors  and  was 
responsible  for  a  number  of  air¬ 
craft  that  “got  through”  during 
World  W'ar  II.  This  fact,  plus  ad¬ 
vances  in  blind  bombing  techniques 
and  increased  aircraft  speeds,  pre- 
.sented  a  new  challange  for  defense 
weapons  designers.  One  answer  is 
the  Skysweeper,  recently  shown  to 
the  public  by  Sperry  Gyroscope  for 
the  first  time  (Electronics,  p  8, 
April  1953). 

Operation 


trolled  75-mm  antiaircraft  gun  that 
can  be  placed  in  operation  in  less 
than  five  minutes.  The  radar  sys¬ 
tem,  sharing  a  common  mount  with 
the  gun,  is  permanently  fixed  with 
respect  to  the  gun  barrel,  and  is  so 
arranged  as  to  provide  automatic 
tracking  of  a  target.  A  built-in 
computer  system  determines  firing 
azimuth  and  quadrant  elevation  on 
the  basis  of  present  position,  air¬ 
craft  speed  and  direction,  muzzle 
velocity,  air  density  and  trunnion 
tilt,  as  indicated  in  Fig.  1. 

In  operation,  the  unit  is  placed  in 
ppi  scan  and  the  entire  sky  is  swept 
The  weapon  is  a  self-contained  in  40  seconds  over  a  15-mile  radius, 
(except  for  power  plant)  radar-con-  When  a  target  is  picked  up  on  the 
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FIG.  1 — Pictorial  representation  of  fire-control  problem 
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In  Designing  Tuned  Circuits  the  effect  on  Q  of  adding  capacitors, 
iron  cores,  or  resistors  must  rretjuently  be  determined.  The  Q 
of  the  separate  com|)onents  is  also  often  needed.  These  measure¬ 
ments  made  on  Q  Meters  formerly  available  re({uired  the  use  of 
a  small  difference  between  two  large  Q  values  in  various  formul»*. 
This  led  to  large  errors.  The  Q  Meter  Ty|)c  19()-.\  reads  the 
difference  between  the  Q  of  a  reference  circuit  and  the  Q  of  this 
circuit  when  new  com|K)nents  are  added.  The  scale  that  indicates 
this  Differential  has  a  sensitivity  4  times  as  great  as  the  scale 
which  reads  Q.  The  accuracy  and  ease  with  which  Differential  Q 
can  be  read  is  greatly  improved  by  use  of  the  I90-A  Q  Meter. 

The  Q  Meter  Type  190-A  has  a  "LoQ”  scale  which  reads  Q 
down  to  a  value  of  5.  The  internal  resonating  capacitor  is  directly 
read  and  has  a  vernier  arrangement  for  accurate  reading  of 
capacitance.  The  dial  rotates  approximately  10  times  in  covering 
the  capacitance  range.  All  readings  are  made  on  a  single  meter 
corrected  for  parallax. , 

SPiCIPIC  ATIONS 

PREQUiNCY  COVERAOE:  20  me  le  260  me.  Cantinuowtly  VarioM*  in  Paur  Rangas. 
PREQUENCY  ACCURACY;  Callbrata6  la  ^  1%. 

RANGE  OP  Q  MEASUREMENTS:  S  lo  1200. 

RANGE  OP  DIFPERENTIAI  Q  MEASUREMENTS:  0  la  100. 

ACCURACY  OF  Q  MEASUREMENTS:  CirewH  Q  of  400  road  diroclly  an  molar  can 
bo  dalorminod  la  accuracy  af  ^  S%  la  100  me  and  lo  ^  12%  lo  260  me. 
INTERNAL  RESONATING  CAPACITANCE  RANGE:  P.S  mmf  lo  100  mmf  (diroci 
rooding)  colibratod  In  0.1  mmf  incromonli. 

ACCURACY  OF  RESONATING  CAPACITOR:  0.2  mmf  lo  20  mmf 

0.3  mmf  lo  SO  mmf 
0.5  mmf  lo  100  mmf 

POWER  SUPPLY:  90- 1 30  voHt— 60  cp«  (Infomally  rogulofod).  Powor  ContumpNon— 
55  wolto. 

( Spocilicolfom  wfafod  to  cfiongo  wifhetrf  ooticol 


SINGLE,  EASY-TO-READ  METER 
WITH  PARALLAX  CORRECTION 
FOR  ALL  FUNCTIONS 

•  Q  indicating  voltmotar:  50  to  400. 

•  Multiply  Q  teal*:  0.5  to  3.0. 

•  A  difforontiol  Q  seal*  for  occurotoly  in¬ 
dicating  tho  difforonco  in  Q  botwoon  two 
tost  circuits. 

•  Additional  occuroto  oxpondod  scolo  for 
moosuring  low  voluos  of  Q. 

•  A  countor  typo  rosonoting  capacitor  dial 
for  improvod  sotting  and  rooding 
accuracy. 

•  Rogulotod  powor  supply  for  incroosod 
stability  and  accuracy. 

•  Coroful  dosign  to  minimixo  instrumont 
loading  of  circuit  undor  tost. 


PRICE;  $625.00  F.O.I.  Factory 


BOONTO^. 

’JM  IOOIITO«  IIJ  OSA  V_.^>fc 
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action  sends  present  azimuth,  pres* 
ent  elevation  and  slant  range  infor¬ 
mation  to  the  computer. 

Using  this  information,  computer 
servos  actuate  computing  elements 
that  automatically  calculate  gun 
aiming  data. 

Twenty-two  electronic  chassis 
control  the  movement  of  the  me¬ 
chanical  computing  elements. 

Aided  manual  ranging,  used  to 
track  the  target  in  range  when 
automatic  range  tracking  is  impos¬ 
sible,  involves  keeping  the  target  at 
the  tracking  point  by  rotation  of 
the  range  handwheel.  Under  this 
condition,  all  other  automatic  func¬ 
tions  are  maintained.  Other  alter¬ 
native  ranging  methods  include  es¬ 
timated  altitude  and  stored  altitude 
operation. 

The  computer  transforms  data 
representing  the  present  position  of 


the  target  into  data  for  aiming  the 
gun,  with  correct  lead.  Under  nor¬ 
mal  tracking  conditions,  the  pres¬ 
ent-position  data  consists  of  the 
target  azimuth  with  respect  to  the 
chosen  reference  line,  target  eleva¬ 
tion  with  respect  to  the  horizontal 
plane  of  the  gun  mount,  and  slant 
range.  These  quantities,  shown  dia- 
grammatically  in  Fig.  1,  are  utilized 
by  the  computer  in  the  solution  of 
the  fire  control  problem.  The  com¬ 
puter  output  consists  of  quadrant 
elevation  and  firing  azimuth  of  the 
gun  tube. 

The  computing  action  takes 
place  almost  instantaneously.  The 
point  of  intersection  of  the 
target  and  the  projectile  paths  and 
the  correct  gun  positioning  data  are 
continuously  computed.  The  power 
control  unit  keeps  the  gun  posi¬ 
tioned.  — V.  Z.  AND  J.  D.  F. 


New  Army  Teletypewriter  Relay  Station 


Time  required  for  routing  Army 
teleprinter  messages  has  been  cut 
by  as  much  as  eighteen  minutes  by 
the  new  completely  automatic  relay 
center  recently  put  into  operation  in 
Chicago.  By  the  use  of  coded  sym¬ 
bols  at  the  beginning  of  each 
message,  the  new  center  copies  the 
incoming  message,  determines  its 
destination  and  priority,  locates  an 


FIG.  1— Block  diogran  of  moMO^o 
handling  ■yatom  In  Anny  ■witching 
conlor 


open  line  to  that  destination  and 
then  retransmits  the  message  as 
shown  in  Fig.  1. 

A  reading  unit  scans  the  coded 
information  as  the  incoming  mes¬ 
sage  is  punched  out  on  paper  tape. 
The  reader  actuates  a  director  de¬ 
vice  that  locates  an  open  line.  When 
a  line  has  been  found,  the  code  sym¬ 
bols  are  fed  to  a  translator  that  sets 
up  a  circuit  for  that  combination  of 
symbol.  The  circuit  is  cross-con¬ 
nected  to  a  particular  line  for  which 
a  corresponding  indication  is  re¬ 
turned  and  registered  with  the 
director. 

The  director  now  searches  for  a 
recording  and  retransmitting  unit, 
called  a  cross-office  unit,  associated 
with  the  selected  outgoing  line. 
When  it  locates  a  cross-office  unit 
that  is  not  in  use,  the  director  con¬ 
nects  the  incoming  line  to  it  and 
then  disconnects  itself,  becoming 
available  for  routing  another  mes¬ 
sage.  The  cross-office  unit  makes 
a  punched  tape  recording  of  the 
message  identical  with  that  made 
by  the  incoming  recording  unit. 
This  tape  is  then  stored  until  the 
line  is  available  at  which  time  it  is 
transmitted  to  its  destination. 

Priority  of  outgoing  messages  is 
taken  care  of  at  the  cross-office  unit. 


Manual  iorwordiiag  ualta  or*  at  loft, 
and  cro«»afltc«  units  and  multipU  call 
procMsIng  •quipnMnt  aru  at  crater  and 
right  in  this  vtew  of  lh«  iaUlypawriter 
■witching  c«nt*r 

When  the  outgoing  line  becomes 
available  for  transmission,  one  of 
the  cross-office  units  bearing  mes¬ 
sages  of  the  highest  priority  auto¬ 
matically  takes  the  line  and  begins 
to  transmit. 

A  message  addressed  to  a  number 
of  destinations  is  identified  as  such 
by  a  code  .symbol  at  the  beginning 
of  the  message.  When  received  by 
the  director,  this  type  of  message  is 
switched  to  a  multiple-call  proces¬ 
sing  unit.  Here,  the  addresses  are 
read  and  cross-office  units  for  the 
required  number  of  lines  are  ob¬ 
tained.  The  multiple  call  unit  then 
makes  up  a  pilot  message  instruct¬ 
ing  other  relay  stations  on  the  rout¬ 
ing  of  individual  messages.  The 
pilot  messages  are  then  transmitted 
followed  by  a  multiple  transmission 
of  the  body  of  the  main  message. 

The  system,  compatible  with  ex¬ 
isting  equipment  and  methods,  uses 
over  4,400  relays. 


Magnetic  Memory  for 
ENIAC  Computer 

Using  magnetic  toroids,  a  new 
memory  constructed  for  the  ENIAC 
digital  computer,  will  increase  the 
computer’s  memory  capacity  from 
20  to  100  numbers.  Numbers  can  be 
read  in  and  out  of  the  memory  at 
the  rate  of  50,000  digits  per  second. 

A  matrix  consisting  of  4,100  to¬ 
roids  acts  as  the  storage  unit.  A 
digit  is  read  in  by  a  pulse  through 
one  of  the  toroid  windings  leaving 
a  positive  or  negative  magnetic 
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PtIMARY  SCAlf 


Save  Time, 
Eliminate  Errors, 
with  the  new  multi-turn 


SKONDARY  SCALE 


lOCKINO  ARM 


distinctive  beauty 


The  new  RA  Duodial— product  of  the  world’s  largest  manufactiifYdl'tlf 
precision  potentiometers— establishes  a  new  standard  of  beauty  and  quality  in  multi¬ 
turn  indicating  dials.  Finished  in  satin-chrome,  with  non-metallic  parts  of  black  nylon, 
the  unit  adds  a  distinguished  appearance  of  quality  and  excellence  to  the  finest  instru¬ 
ment  panels— and  its  precise  operation  gives  a  smooth  “feel”  that  is  unequalled. 
From  every  standpoint— readability,  appearance,  operation,  construction— here  is  a 
dial  worthy  of  the  highest  quality  electronic  instruments! 


RA  it  umMuUty 
«BnMler  (the  tnM  as  a  A 
I -and  coflKt  con^tetaly  aMMs* 
a  Btotimiiit  pnls  and  hex  wraodk 
iMtalfttiM  is  extremaly  tsn^ 
il  aad^Qlnfkxneter  at  acre,  iiw 
(hMNn  paset  bote.  Flaot  tattlllpf 


With  its  glare-proof  sati^aWi  anf-t*- 
cessed  black  numerals  that  will  not  wouriiff. 
the  RA  Duomal  is  not  only  beautiful  biit  R 
unusually  easy  to  read.  Moreover,  vfa  sac* 
ondary  dial  is  driven  by  a  ^ 

mechanism  that  keeps  the  dial 
until  the  primary  dial  has  complcRd^j|B 
revolution— then  the  tusM^cnciduig^W^ 
“Junes’*  to  the  next  numeral.  Tliii%  tBR  irf- 
dex  always  poinU  directly  to  the 
showing  the  particular  faelieattum  9K  wSR 
the  slider  is  positioned,  eliminating  errora 
in  dial  readings  and  sett»iL 

Another  con^sittoa  featsat-— tbrea 
numbers  show  in  the  windowHit  aQ  tuMs  to 
that  the  operator  knows  insQmdr  in  uAtt 
direction  the  dial  is  to  be  raaittm  to  intAie 
the  next  setting.  And  with  10  tom  poleado- 
meters,  readings  are  made  dhcotly  in  deci¬ 
mal  equivalents  of  the  slider  pastuoo  oirthe 
resistance  winding-simply,  accurately,  and 
with  maximum  convenience  for  any  resist¬ 
ance  range. 

VIhruHeu  Prsaf  Lmk 

All  RA  Duodiau  are  equipped  si 
positive  vibration-proof  lockiMMWkH^ff 
that  can  be  easily  and  instanlly  set  uF^R 
tame  hand  that  is  adjusting  the  .Ini^ 
Locking  is  accompIUied  by 
actual^  brake  shoe  which  art  mflU 
apinst  an  inner  drum.  TIbb  anangMifl 
eUnunates  any  possibility  of  dW  amWlm 
duxiof  or  aftm  ttilinf. 


RA  OUOOO 

ii.1  c 

•»** 


OUOOtAL  ^ 
^•1  AJ  V4 
H., 


,  RA  Pf**»**" 

rt.. 

ol»o  0» 


no.  1 — Magnatlc  toroid  and  coUo  an 
•oalod  In  plastic.  Background  is  momory 
matrix  using  ths  toroids 


charge  on  the  toroid.  This  charge 
will  effect  the  amplitude  of  a  read¬ 
out  pulse  applied  when  the  number 
is  needed  by  the  computer. 

Carrier  Radio  Aids 
Mine  Communications 

Using  the  power  line  to  guide  car¬ 
rier  currents,  eight  electric  mine 
locomotives  maintain  constant  com¬ 
munications  with  each  other  and 
the  operator  of  the  dumping  mecha¬ 
nism.  By  this  means  the  dump  op¬ 
erator  can  maintain  an  efficient 
traffic  flow  of  loaded  cars  out  of  the 
mine  and  keep  enough  empty  cars 
flowing  back  to  the  work  area. 

The  system  uses  an  88-kc  f-m  car¬ 
rier  with  an  average  modulation  of 
3  kc,  which  does  not  interfere  with 


Mias  loeomottvs.wllli  carrlsr  radio  oom. 
municatlon  systsm  mountsd  la  iron!  oi 
opstator 


the  regular  mine  telephone  system. 
A  voltage  divider  is  used  to  drop  the 
power  line  voltage  from  660  v  d-c 
to  276  required  by  the  carrier  sys¬ 
tem.  A  squelch  circuit  keeps  the 
receiver  quiescent  until  a  message 
is  received  from  another  unit. 

Normally  the  phone  units  are  in 
the  receive  position  with  the  trans¬ 
mitter  idle.  A  push-to-talk  switch 
cuts  out  the  receiver  and  turns  on 
the  transmitter  unit.  No  provision 


is  made  for  point-to-point  communi¬ 
cation,  all  messages  being  heard  at 
all  receivers. 

The  system  installed  by  the  Mine 
Safety  Appliance  Co.  has  been 
found  valuable  in  the  event  of  emer¬ 
gencies  such  as  roof  falls,  derail¬ 
ments  or  locomotive  breakdowns. 
Repair  crews  can  be  sent  to  the 
scene  directly,  knowing  in  advance 
the  type  of  emergency  with  which 
they  must  cope. 


High-Speed  Number  Generator  Uses  Magnetic 
Memory  Matrices 


By  An  Wang 

Wano  Laboratorie/t 
Boston,  Mass. 


Increasing  use  of  the  digital  tech¬ 
nique  in  data  processing  equipments 
makes  the  need  for  a  fast  output 
acute.  This  paper  presents  the  use 
of  static  magnetic  memory  devices 
as  a  number  generator  or  for  cath¬ 
ode-ray  tube  display. 

Scanning  Syatem 

One  system  for  displaying  a  num¬ 
ber  on  the  cathode-ra  '  screen  is  to 
scan  the  entire  field  intensifying 
the  trace  at  appropriate  places  in 
a  manner  similar  to  tv  operation. 
Figure  1  shows  a  number  4  dis¬ 
played  by  this  method. 

This  display  system  requires 
three  sets  of  waveforms  to  be  ap¬ 
plied  to  the  cathode-ray  tube:  the 
X-sweep,  the  Y-sweep  and  the 
Z-intensity.  These  waveforms  are 
shown  in  Fig.  2.  For  the  display  of 
different  numbers,  it  is  only  neces¬ 
sary  to  use  different  Z-waveforms. 

The  X  and  Y  sweeps  can  be  gen¬ 
erated  easily  by  any  standard 
means,  and  will  not  be  considered 
here  except  for  their  timings  rela¬ 
tive  to  the  Z-intensity. 

The  magnetic  memory  matrix 
system  as  presented  here  gives  all 
the  required  Z-waveforms  at  the 
same  time.  To  display  a  number, 
it  is  necessary  only  to  select  that 
particular  Z-waveform  from  the 
matrix.  The  shape  of  any  number 
can  be  altered  or  additional  num¬ 
ber  forms  can  be  added  within  a 
short  time. 

An  8  X  8  array  of  magnetic  mem¬ 
ory  units  is  arranged  as  shown  in 


X 

Y 

z 

1 1 11  mill _ 

(B) 

FIG.  1 — Numbar  productd  (A)  by  Inlra- 
•iiylng  crt  •conning  b»am.  Thr««  wave- 
iorma  (B)  or*  raquirod 


Fig.  3.  Each  unit  has  two  windings 
around  the  magnetic  core,  which 
has  a  rectangular  hysteresis  char¬ 
acteristic  shown  in  Fig.  2.  Nor¬ 
mally  these  cores  stay  at  the  0 
position. 

Pulse  of  about  60  kc  (this  fre¬ 
quency  determines  the  speed  of 
number  display)  are  fed  into  the 
matrix.  This  pulse  is  amplified  and 
causes  a  pulse  current  to  flow  hori¬ 
zontally  across  the  bottom  row  of 
eight  cores.  The  polarity  of  this 
horizontal  pulse  is  such  as  to  satu¬ 
rate  the  core  negatively  as  shown 
in  Fig.  2.  The  same  pulse  is  de¬ 
layed  for  a  short  time  and  then  it 
actuates  the  next  pulse  amplifier 
.  Ht  to  send  a  current  pulse  to  the 
second  row  of  cores.  This  delay  and 
pulsing  advances  upwards  until  H, 
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Bell  Telephone  Laboratories 

announced  the  first  transistor 
in  1948.  Already  at  work  in  the 
Bell  System  this  revolutionary  amplifier 
has  big  possibilities  for  every 
phase  of  electronics.  . , 


Miniatl||||  Precision  Bearings 

the  radial  bearing  tyjx?,  were  originated  by  MPB  many  years  ago. 
Fr<!fm  an  original  group  of  five  bearings,  MPB  has  designed  and  developed  a 
completely  integrated  line  of  more  than  130  types  and  sizes.  This  variety  of 
MPB  ball  bearings  provides  a  ready  solution  to  some  of  the  most  difficult 
miniaturization  projects.  Over  three  thousand  discriminating  customers  are 
currently  being  supplied  with  MPB  comjwnents  for  specific  applications. 

MPB  ball  bearings  are  fully  ground,  lapped,  and/or  honed  to  ABEC  5  tol¬ 
erances  or  better.  I'hey  are  torcjue  tested,  ultrasonicly  cleaned,  supplied  in 
specific  tolerances  and  classified  within  the  tolerances  for  prompt  assembly  and 
maximum  performance.  MPB  ball  bearings  are  normally  supplied  in  10  design 
series,  from  1  /lO"  to  5/16"  o.d.,  of  high  carbon  chrome  bearing  steel.  Most  are 
also  supplied  in  stainless  steel  and  some  in  beryllium  cop})er.  Ail  are  assembled 
with  highest  quality  balls. 

The  wealth  of  engineering  knowledge  amassed  through  participation  in  the 
application  of  more  than  a  million  miniature  ball  bearings  is  available  to  you. 
Your  request  for  our  new  catalog  E5  will  receive  prompt  attention. 


liv’d  like  to  include  you  in  our  future  production  plans.  Recent 
expansion  in  production  facilities  has  enabled  us  to  broaden  our 
ability  to  serve  you  promptly. 


iniature  precision  Bearings 

Incorporated  Keene,  New  Hampshire 
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AMPHENOL  quality 


Amphenol  Coaxial  Cables  set  the  standard 
for  quality  in  a  field  where  dependable  per¬ 
formance  is  a  “must”.  Complete  RG-/U  cables 
with  flexible,  low  moisture  absorbing  poly- 


FIG.  2 — CorM  have  squcir*  hrstarMla 
loop.  Vortical  puloo  will  moro  coro  irom 


r 


r 


ethylene  dielectrics  plus  Teflon  dielectric  ca¬ 
bles  for  high  temperature  applications. 

Amphenol  UG-/U  RF  Connectors  match  the 
efficiency  of  Amphenol  Cables  —  provide  ex¬ 
cellent  impedance  match  with  low  RF  loss. 
Available  in  Types  BNC,  BN,  N,  HN,  C,  LC, 
Push-On  and  UHF  83  Series. 

Amphenol  “AN”  Connectors  are  manufac¬ 
tured  in  strict  adherence  to  MIL-C-5015  speci¬ 
fication.  Long  recognized  as  the  leader  in  qual¬ 
ity  “AN”  Connectors,  Amphenol  offers  the 
widest  selection  available  from  any  single 


0  to  1  position 

sends  a  pulse  through  the  top  row 
of  cores. 

Normally,  all  the  cores  are  in  the 
0  position  and  no  appreciable  flux 
change  takes  place  in  any  one  of 
the  cores  during  the  pulsing.  When 
a  number  is  to  be  displayed,  an 
initiating  pulse  is  sent  in  to  the 
matrix.  This  pulse  sets  core  A  into 
its  1  position.  The  following  H, 
horizontal  pulse  will  then  reset  core 
A  from  1  to  0.  This  flux  change 
induces  a  positive  pulse  voltage  to 
actuate  the  V,  pulse  amplifler, 
which  in  turn  sets  the  whole  second 
vertical  column  of  cores  into  their 
1  positions. 

,  The  subsequent  Hi,  i/,.  through 


AMERICAN  PHENOLIC  CORPORATION 

Chicago  50,  illinois 


For  complete  information 
on  Amphenol  RF  Connectors  and 
Coaxial  Cable*,  request 
Catalog  D-Z.  For 
“AS"  Ustinp*  and  detcriptione, 
request  Catalog  A~2. 


FIG.  3 — Eight-by-eivlil  magnetic  matrix 
used  in  number  generator 
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back  up  good. design 
AMPHENOL  components 


FIG.  4 — Nuinb«n  produced  ou  ert  by 
qonorotor 


The  over  9,000  cataloged  items  manufac¬ 
tured  by  Amphenol  are  meant  to  answer  every 
type  of  application  problem.  If  your  problem 
is  so  new  or  unusual  that  none  of  the  general 
types  listed  below  meet  your  requirements, 
then  consult  with  Amphenol  Engineers  for 
the  special  component  you  need. 


Ht  horizontal  pulses  will  reset  these 
cores  from  1  to  0,  one  at  a  time. 
The  resetting  of  top  core  of  the 
second  column  actuates  amplifier  I 
Vt  to  set  the  third  column  of  cores.  I 
This  process  of  scanning  of  cores 
goes  on  until  the  last  core  of  column 
8  is  reached.  Thus  the  array  of  the 
magnetic  memory  cores  along  with 
the  pulse  amplifiers  make  up  a  net¬ 
work  that  at  the  control  of  an  in-  i 
itiating  pulse  produces  a  successive  | 
flipping  of  cores  similar  to  the  scan¬ 
ning  of  an  electron  beam  across  the 
face  of  a  cathode-ray  tube.  Syn¬ 
chronizing  signals  for  the  X  and 
y  ert  sweep  are  brought  out  of  the 
matrix  so  that  the  scanning  of  the 
cathode-ray  tube  will  go  on  simul¬ 
taneously  with  the  scanning  of  the 
cores. 

If  a  single  wire  is  threaded 
through  the  proper  cores  of  the 
magnetic  array  in  the  shape  of  the 
number  to  be  displayed,  a  voltage 
will  be  induced  along  this  wire  by 
the  flipping  of  the  cores.  This 
voltage  will  automatically  give  the 
proper  Z-intensity  signal  to  gener¬ 
ate  the  number  on  the  face  of  the 
cathode-ray  tube.  Since  only  a 
single  wire  is  necessary  for  each 
number,  several  hundreds  of  differ¬ 
ent  numbers  can  be  generated  at 
the  same  time  by  threading  .sepa¬ 
rate  wires  through  the  proper  cores 
of  the  magnetic  array. 

Numbers  generated  and  displayed 
on  the  face  of  a  standard  cathode- 
ray  tube  are  shown  in  Fig.  4. 

A  switch  on  the  output  of  V,  per¬ 
mits  reinjection  of  the  signal  in 
V,  to  permit  automatic  recycling  for 
continuous  display  of  numbers.  To 
provide  time  for  selection  of  differ¬ 
ent  numbers  in  between  successive 


Rack  A  Panal  Typ« 
Connocters 


Tub*  Sockat*  A 
Radio  Componant* 


AN  Typ*  Connoctor* 


Microphon*  Connoctore 


RP  Typ*  Connoctora 


RO  Coaxial  Cablot, 
Toflon  A  PelyoHtylono 


Audio  Connoctors 


Cablo  A  Wiro 
Auombliot 


Biuo  Ribbon  Connoctor* 


Piastics— ixtrudod 
A  Injoction  Moidod 


Industrial  Sockets 
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FIG.  2 — Flash  circuit  prooidos  doublo 
spark  irom  main  and  dolayod  triggar 
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ELECTRONS  AT  WORK  (continued) 

display,  the  first  vertical  column  of 
cores  can  be  omitted.  During  the 
scanning  time  of  this  column,  elec¬ 
tronic  switching  can  be  used  to 
select  different  numbers.  The  num¬ 
ber  generator  has  been  built  and 
tested  to  operate  up  to  8,000  num¬ 
bers  per  second.  The  results  from 
the  test  model  indicate  that  a  num¬ 
ber  generator  of  this  type  could  be 
developed  without  much  difficulty  to 
display  numbers  up  to  100,000  char¬ 
acters  per  second. 
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vrrirv  ror 

Bullmtin  600 


50X  smaller  —  lighter. 

R-B-M  22204-0  meets  AN 
3304-1  specifications.  R-B-M 
engineers  have  developed  the 
2  2  300-0  currently  used  in 
government  electronic,  air¬ 
borne  and  ground  equipment 
—as  the  electrical  and  mechan¬ 
ical  equivalent  of  the  AN 
3304-1,  yet  50^  smaller  in 
size  with  Vi  the  weight. 


2-8  poles  Non-Reversing. 
2-5  poles  Reversing. 

25  Amp  -  600  AC  Max. 

Contacts  can  be  replaced  with¬ 
out  removing  wiring.  To 
change  coil,  remove  magnet 
frame  and  coil  assembly  only. 
10  and  15  amp.  poles  can  be 
changed  from  normally  open 
to  normally  closed  by  using 
screwdriver  only. 


Double  Flash  Measures 
Shook  Waves 

Average  vel«ocity  can  be  deter¬ 
mined  from  double-exposure  photo¬ 
graphs  in  which  the  time  interval 
between  exposures  is  accurately 
known.  A  silhouette  or  shadow 
method  is  employed  with  two  light 
pulses  to  make  shock  waves  visible. 

Electrical  and  optical  arrange¬ 
ments  used  in  photographing  the 
post-explosion  wave  from  a  dyna¬ 
mite  cap  are  shown  in  Fig.  1. 
Three  electrode  gaps  time  the  dis¬ 
charge  from  two  capacitors  into 
the  illumination  spark.  The  circuit 
is  given  in  Fig.  2. 

If  the  same  energy  is  used  in 
each  capacitor,  light  from  the  sec¬ 
ond  flash  is  w’eaker  than  that  from 
the  first.  Accordingly,  C,  has  twice 


Full  accessibility  in  a 
small  package. 

Contacts,  coil  and  thermal  ele¬ 
ment  replacement  with  use  of 
screwdriver  only.  Magnet  coil 
—  in  molded  phenolic  case 
with  riveted  terminals  — is 
completely  embedded  in  a 
rock-hard  resinous  material, 
thus  protecting  against  oil, 
dirt,  moisture  and  normal  me¬ 
chanical  damage. 


MAUNETIC 


with  Plasti-Clad 
Magnat  Coil 


Write  for 
Bulletin  605 


STARTERS 


■  ®>VI$ION 

■  $S«X  WIRI  CORP. 

Logansport,  Indiana 


All  Moloney  HiperCore  Electronic  Cores,  including 
over  1000  standard  sizes,  are  manufactured  under  rigid 
quality  controls.  Electronic  manufacturers  will  End  this 
to  be  of  great  importance  when  performance  specifi¬ 
cations  demand  tranformer  cores  that  have  lower  losses 
and  greater  flux  carrying  capacity.  HiperCore  Electronic 
Cores  test  well  within  industry  standards.  Typical  test 
requirements  for  various  types  are  listed  in  the  panel 
at  right.  Special  tests  for  specific  operating  conditions 
are  also  made  when  required.  If  your  product  demands 
better  performance,  smaller  size  and  less  weight,  we 
can  help  you. 


A  booklet  containing  performance  char¬ 
acteristics,  sizes  and  weights,  along  with 
price  information  is  available  upon  re¬ 
quest.  Write  for  it  today. 


STANDARD  TESTS 


All  1 2  mil  coTM  or*  t*«l*d  for  cor*  lot*  (trw*  wottt)  ond  *iicit- 
in9  volt-omp*r*t  (oppor*nl  wotn)  ol  60  cycl**.  4  mil  cor*«  or* 
(•tUd  ol  4p0  cycl**.  Follewinfl  lobi*  giv**  moximum  t*«l  volu*«. 
Av*rog*  volu*t  or*  opproximot*ly  20%  l*«*  than  maximum. 


UMM-MCyd*  4  MH -400  Cyd* 
<•  ISOpOowi _ 1 _ »  10000  OMM 


C*r*  L*w  (1W> 


ticWM  vow  Mipt  (>w)  i  I  .OS  1 1>«.  +  o.m«  1 4  j  1  m.  -I-  io.oa* 

*  A  •  Or***  Af**  *f  CM*  fM*  hi  Sg.  I*.  - 

All  2  mil  cor**  or*  t**l*d  for  pub*  p*rm*abilily  by  u*ing  o  2 
miao**c*nd  pub*  width  ol  400  F.  P.  S.  and  maximum  n*l  flux 
d*n*ity  of  10000  gouM.  Th*  minimum  p*rm*ability  will  b*  5S0. 

All  1  mil  cor**  or*  t**t*d  for  pub*  p*rm*ability  by  u*ing  a  O.SO 
micro**cond  pub*  width  at  1 000  P.  P.  S.  and  maximum  n*t  flux 
d*ntity  of  3000  gou**.  Th*  minimum  p*rm*ability  will  b*  3S0. 


MOLONIY  ILICTRIC  COMPANY 

Manujacturers  of  Power  T ransformers  •  Distribution 
'*  K'  'Transformers  •  Load  Ratio  Cosqpnd  Transformers 
Step  Voltage  Regulators  •  Unit  Substatiosss 


USS  WMMTtttlNCt 
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ELECTRONS  AT  WORK 


(continued) 


FIG.  3 — Trigger  circuit  with  time  delay 
energtsee  circuit  oi  Fig.  2 


the  capacitance  of  Ci.  Critical  damp¬ 
ing  resistance  for  the  conditions 
shown  is  about  20  ohms,  but  a 
lower  value  is  chosen  and  some  os¬ 
cillations  are  tolerated  for  the 
resultant  increased  light  output. 

The  trigger  and  time-delay  cir¬ 
cuit  in  Fig.  3  is  initiated  by  light 
from  the  explosion  falling  upon  the 
phototube.  Firing  of  Vi  sends  a 
pulse  through  transformer  A  to  the 
flash  circuit.  Time-delay  control  /2, 
is  adjusted  for  the  desired  initia¬ 
tion  of  the  second  flash  impulse 
through  transformer  B. 

Material  for  this  summary  has 
been  furnished  by  Edgerton,  Ger- 
meshausen  &  Grier,  Inc.  and  in¬ 
cludes  excerpts  from  an  article  by 
Harold  E.  Edgerton  in  The  Review 
of  Scientific  Instruments. 


Cevrtny  Dow  Corning  Corp. 


ASK  YOUR  NEAREST  IMG  OFFICE  FOR 
FREE  LITERATURE  and  PRICES 


Transistor  Frequency 
Standard 

By  Peter  G.  Sulzer 

i 

^rational  Bureau  of  Standards 
Washington,  D.  C. 

Frequency-stable  oscillators  are 
required  for  reference  purposes  and 
can  be  used  as  time  standards  when 
suitably  calibrated  and  maintained. 
The  best  standards  in  use  at  the 
present  time  require  the  use  of 
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Here’s  a 

that  meets  every 


high  vatvvm 

leak  detection  requirement 


Contolidated  Engineering  Leak  Detec- 
tor,  Model  24-lOtA  (akevt)  is  a  simplifitd 
mass  sptctrtsmStr  stnsisht  It  minuts  tracts  tf 
htliom.  It  can  ht  ustd  with  titbtr  tht  prtbt  *r 
tnvtlept  method.  Tht  stlf-contaimd  unit  m- 
clmitt  mtchanical  and  diffusion  fumf;  and  alt 
Htctssary  controls  and  instruments. 


CVC  Leak  Detector,  Model  LD-Ot  (.above 
right)  uses  a  sensitivt  element  containing  a 
heated  platinum  anode  and  cold  cathode  with 
relathelj  low  voltage  between  them.  Tht  circuit 
uses  standard  radio  tubes,  operates  m  ttf-volt 
ac  current. 


For  routine  maintenance  oj  your 
high  vacuum  system —CVC  j  Model 
LI3-01  Leak  E)ctcctor  is  a  compact, 
easily  portable  unit.  It’s  simple  to 
operate.  You  just  connect  the 
sensitive  element  to  your  vacuum 
system  and  pump  a  moderate  vacu¬ 
um.  Then,  direct  a  small  jet  of 
harmless  Freon  Gas  at  suspected 
spots  and  watch  the  meter.  You 
get  a  direct  indication  of  leak  rate. 

For  production  work  —  the  Con¬ 
solidated  Engineering  Leak  De¬ 
tector  (Model  24-101  A)  will  solve 
your  problems.  Whether  it's  a 
large  vacuum  mttalliz.tr,  vacuum  fur¬ 
nace,  refrigerator  compressor  drying 
system  or  iV-tubt  pumping  system, 
this  versatile  and  extra  sensitive 
unit  will  tell  you  when  it’s  abso¬ 
lutely  leak  tight.  Most  specifica¬ 


tions  for  hermetically  sealed  relays 
now  require  a  leak  tolerance  de¬ 
tectable  only  with  this  type  of  unit. 

Operation  is  simple— just  play 
helium  on  the  suspected  area.  An 
audio  system  tells  the  size  of  the 
leak  by  a  low  or  high-pitched 
sound,  or  you  can  waten  for  it  on 
a  meter. 

Either  or  both  of  these  instru¬ 
ments  will  save  you  many  hours  of 
wearisome  searching  for  vacuum 
leaks.  For  information  on  this  or 
any  other  equipment,  for  the  cre¬ 
ation,  measurement  or  use  of 
high  vacuum,  write  to  Consolidated 
Vacuum  Corporation,  Rochester  3, 
New  York  (A  subsidiary  of  Con¬ 
solidated  Engineering  Corjrara- 
tion,  Pasadena, Calif.)  Sales  offices: 
Menlo  Park,  Calif.  •  Chicago,  Ill. 
Camden,  N.J.  .  New  York,  N.  Y. 


ConsofMofed  Vatuum  CorportsHon 

Roch9it9r  3,  N.  Y, 

high  vacuum  research  and  engineering 


PRECISION 

POTENTIOMETERS 

Linear  and  Non-Linear 

Linear  and  non-linear  units  are  described  in  the 
Camewell  Precision  Potentiometer  booklet.  The 
booklet  also  contains  a  convenient  glossary  of 
terms  used  in  conjunction  with  precision  potenti¬ 
ometers.  Write  for  your  copy. 

To  solve  your  specific  precision  potentiometer 
problem,  send  your  specs  and  sample  orders  to 
Gamewell.  With  over  97  years  of  experience  in 
manufacturing  precision  electrical  products, 
Gamewell  can  provide  the  answer  promptly. 

THE  GAMEWELL  COMPANY 
N«wt*ii  P«IU  44, 


CONDINSID  SHClFICaTIONS 
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ELECTRONS  AT  WORK  (continued) 

two  or  more  tubes  in  an  amplitude- 
stabilized  oscillator  employing  a 
highly  stable  quartz  crystal  and 
regulating  element  in  a  bridge 
circuit*.  When  properly  adjusted 
the  frequency  of  such  an  oscil¬ 
lator  is  practically  independent 
of  tube  parameters ;  however, 
several  watts  may  be  required 
to  power  the  tubes  and  the  constant- 
temperature  oven  for  the  crystal 
and  its  associated  network  may  re¬ 
quire  about  50  watts.  Consequently, 
a  heavy  standby  power  system  is  re¬ 
quired  if  a  phase  reference  and  un¬ 
interrupted  service  are  to  be  main¬ 
tained. 

In  another  approach’  to  the  fre¬ 
quency-standard  problem  a  crystal 


Rl-IIC 

•L-I4MS  1 

Told  RtmtoACG  (dimt)  ' 

16,000  ±10% 

35,400  ±1% 

Approx.  %  Roiittanco  within  broth 

cirdo 

•i% 

99  ±  V4% 

Anglo  of  Rotation 

360* 

360* 

Torqu*  (ApproAimot*) 

%  oi.-in. 

2  oi.-in. 

Wiro 

•ONi-20  Cr 

«0  Ni-20  Cr 

Rotolution 

0.4* 

0.2* 

Angulor  Accurocy 

±  0.6* 

±0.5* 

Afflplitodo  Accorocy 

±  0.1% 

±0.6% 

MoKimum  VdH  oaoM  winding 

ISO 

350 

Moximom  Spood 

60RPM 

60  RPM 

Expoctod  life 

3S0,000cyclot 

200,000  cydei 

Diomotof 

2H' 

4H* 

length 

1  25/32* 

4 1 1 /32* 

Shaft  Site  A  length 

3/16*.  I* 

V4*-IV4* 

Weight 

475  01. 

l.t  lb. 

MaawfactvrRrt  pf  •fccfrical  timtp  1455 


FIG.  1 — SimpU  iunction-tronslator  cryu- 
lal  oucillaton 
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Xb  BAND 


This  New,  12-Page 
Microwave  Components 
Data  Book 

SEND  FOR  YOUR  COPY 


TITEFLEX,  INC. 

524  Fr«linghuyMn  Avtnu* 
Nvwork  5,  N.  J. 

Pleoie  tend  m«  without  co*t _ 

Mkrowav*  Components  Data  Book. 


Contains  diagrams  and  tables  of  sizes  and 
types— detailed  Government  specifications 
for  rigid  and  flexible  waveguides — 
manufacturing  and  testing  operations. 
If  you’re  working  on  electronic  contracts,  this 
Handbook  belongs  on  your  desk.  The  coupon 
brings  you  as  many  copies  as  you  need. 


copies  of  your  new 
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tLECTKONS  AT  WORK 


AIRCRAFT  AND  GFNIRAL  INDUSTRY 

Designed  for  precise  instrumentation  in  automatic 
contr^  circuits  for  aircraft,  guided  missiles  and 
general  industry,  bourns  linear  motion  potentiometers 
accurately  translate  mechanical  position  or  movement 
into  two  indq)endent  signals  . . .  one  signal  often  used 
for  feed-back  control  and  the  other  for  telemetering. 

This  dual  instrument  possesses  all  the  advantages 
of  two  single  potentiometers  and  in  addition,  saves 
space,  wei^t  and  installation  time.  With  this  wire- 
wound  potentiometer  a  resolution  of  .001  inch  is 
obtainable  in  standard  ranges  from  1  to  6  inches. 

BOURNS  designs  and  manufactures  other  potentiometer 
instruments  which  measure  gage  pressure,  differential 
pressure,  altitude  and  acceleration. 


yOURNS  LRBORRTORIES 

6135  Magnolia  Avonuo,  Rivorsido,  California 
Techmcsl  Bulletin  on  rt quest,  Dept.  19 


resonator,  which  is  used  for  refer¬ 
ence  purposes  only  and  is  not  con¬ 
tinuously  energized,  is  maintained 
at  a  constant  temperature  by  being 
kept  at  a  depth  of  50  or  more  feet 
in  a  well.  As  such  it  does  not  pro¬ 
vide  a  phase  reference  or  a  crystal 
clock.  In  converting  a  resonator 
standard  for  use  as  an  oscillator  it 
would  be  undesirable  to  place  the 
oscillator  tubes  at  the  bottom  of 
the  well  because  of  replacement  dif¬ 
ficulties  and  because  of  the  heating 
of  the  surrounding  soil,  although 
it  is  desirable  that  the  oscillator 
crystal  unit  and  circuit  be  tempera¬ 
ture  controlled.  If  the  oscillator 
power  could  be  decreased  and  its  re¬ 
liability  increased,  the  underground 
oscillator  would  become  practical. 

An  oscillator  employing  one  or 
more  transistors  may  be  a  solution 
to  this  problem,  and  it  is  the 
I  purpose  of  this  paper  to  give  a  brief 
report  on  one  simple  circuit  that 
has  been  given  preliminary  trials. 

Of  the  two  types  of  transistors 
available,  the  junction  transistor* 
appears  to  be  superior  to  the  point- 
contact  type  in  this  application  be¬ 
cause  of  its  low  noise  level  and  ex- 
;  cellent  stability.  Consider  the  three 
simple  junction-transistor  oscilla- 
i  tors  shown  in  Fig.  1.  The  first, 

!  Figure  lA,  employs  the  grounded- 
base  connection,  which  permits  a 
j  high  gain,  but  has  a  very  low  input 
resistance.  The  low  input  resist¬ 
ance  across  a  portion  of  the  crystal 
I  circuit  will  produce  a  phase  shift, 

!  which  may  produce  frequency 
'  changes  as  the  transistor  character¬ 
istics  change.  Figure  IB,  the 
;  grounded-emitter  connection,  also 
I  produces  a  high  gain,  and  has  the 
I  advantage  of  a  higher  input  imped- 
I  ance.  Figure  1C,  the  grounded  col¬ 
lector  connection,  has  a  very  high 
input  impedance,  but  does  not 
furnish  sufficient  gain. 

Considering,  then,  the  grounded- 
emitter  oscillator  of  Fig.  IB,  the 
equivalent  circuit  Fig.  ID  can  be 
drawn,  where  the  parameters  are 
defined  in  reference  3.  Analysis  will 
show  that  the  impedance  measured 
across  points  1-2  can  be  a  negative 
resistance  in  series  with  a  capaci¬ 
tive  reactance.  With  the  proper  ad¬ 
justment  of  the  circuit  constants, 
oscillation  will  be  obtained  slightly 
above  the  series-resonant  frequency 
of  a  crystal  connected  across  these 
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ANNOUNCING 

THE  AMPEX  306  DATA  RECORDER 

A  new  machine  that  solves  more  data 
recording  problems  than  any  new 
instrument  since  the  oscillograph 


Vi- 


Like  the  direct  magnetic  tape  recorder,  the 
AMPEX  30h  presents  data  in  “live”  electrical 
form  that  can  be  scanned,  speeded  up,  slowed 
down,  automatically  .reduced  or  converted  to  any 
electrical,  visual  or  physical  form. 

But  unlike  any  previous  magnetic  tape  recorder, 
the  AMPEX  306  hak  a  frequency  response  down 
to  D.C.  and  has  high  transient  accuracy  that  is 
essentially  independent  of  irregularities  in  the 
tape  it  uses.  The  AMPEX  306  has  a  range,  accu¬ 
racy  and  versatility  never  before  approached  by 
any  magnetic  tape  recording  device. 


APPLICATIONS 

•  R«<erding  of  axploiiont,  shock  wovos,  goophysicol  data  ond, 
olhor  phonomono  of  o  highly  troniioni  noluro. 

•  AAochonicol,  physical  or  •l•clrical  phonomono  falling  in  fho 
froqvoncy  rang*  5000  cyclos  down  to  xoro  (O.C.). 

o  Data  whoso  comploxily  and  quantity  mokos  automatic  roduction, 
scanning  or  comparison  dosiroblo. 

•  Non-ropootoblo  lost  situations  roquiring  high  roliobilily  and 
comprohonsivonoss  of  data. 


AMPEX  306  Magnetic  Tape  Recorder 


Fot  iurth»r  iniomation,  writ*  to  Dopt.  E-I03$A 


AMPEX  ELECTRIC  CORPORATION  I  MAGNETIC  RECORDERS 

fS4  CHAKTBR  STREET  •  REDWOOD  CITY,  CALIF. 


ELECTRONICS  — Aftoy,  1953 


Wool  moro  ioforowtiool  Uso  post  cord  oo  lost  pogo. 


211 


ELECTRONS  AT  WORK 


(cMthmcd) 


points.  The  amplitude  of  the  oscil¬ 
lation  will  increase  until  limiting 
occurs  either  in  the  collector  circuit 
or  in  the  emitter  circuit.  However, 
the  amplitude  may  be  much  too 
great  for  a  high-quality  100-kc 
GT-cut  crystal,  which  should  oper¬ 
ate  at  a  current  of  100  microam¬ 
peres  or  less,  and  may  fracture  or 
be  otherwise  damaged  at  currents 
of  several  milliamperes. 

One  method  of  obtaining  satis¬ 
factory  limiting  at  low  crystal  cur¬ 
rents  is  shown  in  Fig.  IE,  in  which 
a  capacitive  attenuator  is  inserted 
between  the  collector  circuit  and  the 
crystal.  The  collector  will  then 
limit  at  a  peak  voltage  approxi¬ 
mately  equal  to  the  supply  voltage, 
but  the  attenuator  will  decrease  the 
crystal  drive  to  several  millivolts, 
producing  the  desired  effect.  The 
collector  circuit  must  then  be  tuned 
I  to  obtain  a  sufficiently  high  gain  to 
*  overcome  the  attenuation  necessary 
I  to  produce  the  low  crystal  current. 

'  Figure  2  shows  the  schematic  dia- 
'  gram  of  one  such  oscillator  con- 
!  structed  for  test  purposes.  The 
j  components  mount  in  a  li-inch 
!  diameter  by  7-inch  brass  tube.  The 
I  transistor,  coil,  capacitors  and  re- 
!  sistors  are  supported  by  a  Bakelite 
j  frame,  while  a  mercury  cell  is  held 
I  in  a  Bakelite  cup.  The  cell,  which 
I  delivers  1.35  volts  at  100  microam- 
!  peres,  should  last  over  6  years.  The 
j  crystal  current  is  approximately  60 
I  microamperes,  while  the  output  of 
the  unit  is  3  millivolts  at  100  kilo¬ 
cycles.  The  overall  temperature 
coefficient  of  frequency  is  +  1.5  x 
10  *  ^r  degree  centigrade  at  normal 
temperatures,  which  compares 
favorably  with  -f  1.3  X  10*  per 
degree  centigrade  for  the  crystal 
resonator  alone.*  The  voltage  co¬ 
efficient  of  frequency  is  —  1  x  10"* 
per  1/10  volt,  which  is  satisfactory 
when  it  is  pointed  out  that  the 
voltage  of  the  mercury  cell  should 
be  very  constant.  It  is  interesting 
to  note  that  the  unit  has  a  pressure 


FIG.  2— Expcrimanlol  transUtor  cryalal 
otcillortor 
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HAMMARLUND  CAPACITORS 

Consider  these  facts  about  Hammarlund  Ca¬ 
pacitors  when  selecting  components  for  your 
electronic  equipment; 

•  Plates  are  of  brass,  and  soldered,  not 
staked,  to  their  supports  to  insure  perfect  con¬ 
tact  and  prevent  loosening. 

•  Precision  soldering  fixtures  and  assembly 
jigs  used  during  fabrication  assure  uniformity 
of  plate  spacing. 

•  Rotor  and  stator  assemblies  are  nickel- 
plated  to  minimize  corrosion. 

•  Rotor  contact  springs  are  beryllium  cop¬ 
per  or  phosphor  bronze,  and  nickel  or  silver 
plated,  for  positive  contact. 

These  are  some  of  the  features  that  make 
Hammarlund  Capacitors  your  best  choice  for 
use  in  quality  electronic  equipment. 

HAMMARLUND 

HAMMARLUND  MANUF/(CTURING  CO.,  INC. 
460  WEST  34th  ST.  •  NEW  YORK  1,  N.  Y. 
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Standard  Transformer  Corporation,  Chicago, 
III.,  uses  BH  "649”  vinyl-coated  Fiberglas 
Sleeving  in  their  StatKor  power  transformers 
for  TV  sets,  and  gains  these  production 
advantages: 

1 )  faster  assembly  —  the  extreme  flexi¬ 
bility  of  BH  ”649”  makes  it  easy  to 
slip  over  the  transformer  leads. 

2)  smooth,  flexible  BH  "649"  is  easier 
on  production  personnel.  The  stiff, 
harsh  sleeving  previously  used 
blistered  their  fingers,  slowed  up  pro¬ 
duction. 

3)  fewer  rejects  — r  personnel  often  use 
the  leads  as  handles,  there  has  been 
no  lead  breaking  when  they  are 
covered  with  BH  "649”.  Flexible  BH 
"649”  doesn't  crack  in  rough  assembly 
handling. 

Here  are  the  laboratory  tests  that  Standard 
gives  every  shipment  of  BH  "649".  A 


sample  is  wrapped  around  a  rod  and 
baked  for  4  hours  at  250*F.  Two  others  are 
wrapped  around  square  rods.  One 

sample  is  impregnate  with  wax  and  baked 
for  2  hours  at  2M)*F.  The  other  is  impreg¬ 
nated  with  varnish  and  baked  for  6  hours  at 
285* F.  When  the  samples  of  BH  "649” 
are  unwrapped  there  are  no  cracks,  vinyl 
film  condition  is  excellent,  colors  are  unaf¬ 
fected.  The  breakdown  voltage  is  always 
found  to  be  in  excess  of  rated  strength. 

BH  "649”  may  be  the  answer  to  your  prob¬ 
lem.  Get  full  information  on  this  —  and 
other  superior  BH  tubings  and  sleevings  for 
electrical  insulation.  Send  facts  on  your 
requirements,  voltages  and  temperatures. 
We’ll  make  recommendations  and  send  you 
free  production  testing  samples. 

Address  Dept.  E-3 

Bentley,  Harris  Manufacturing  Co. 
Conshohocken,  Pa. 


sirtvi 


•  BH  Non  PrairliK  Fllierilu  SIreTinsi  tr*  mad*  by  an  nclaalTa  Banticy,  Harrif  pronta  (U.  S.  Pat.  Na.  aS93S30>.  "Ptbartlaa"  la  Raf.  TM  a(  OwaM-OnralBC  Plbartlaa  Carp. 
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coefficient  of  frequency  of  about 
—  1  X  lO**  per  pound  per  square 
inch. 

For  its  early  tests  the  oscillator 
was  placed  in  a  constant-tempera¬ 
ture  bath  of  clear  ice.  The  initial 
rate  of  drift  was  approximately 
3  X  lO"*  per  day.  The  oscillator 
was  subsequently  placed  in  a  con¬ 
stant-temperature  well,  and  the 
drift  was  found  to  be  1  X  10  *  per 
week,  which  is  several  times  that  of 
a  well-aged  vacuum-tube  oscillator. 
It  is  expected  that  the  drift  will 
decrease  as  the  unit  ages. 

It  is  to  be  expected  that  improve¬ 
ments  will  be  made  as  better 
transistor  oscillators  are  developed. 
One  worthwhile  addition  to  the  cir¬ 
cuit  should  be  the  use  of  an  auto¬ 
matic  gain  control  to  permit  class-A 
operation.  It  should  also  be  desir¬ 
able  to  build  a  transistor  bridge- 
stabilized  oscillator,  although  it 
may  be  difficult  to  obtain  a  suitable 
low-level  amplitude-control  element. 
Transistors  should  also  find  applica¬ 
tion  in  locked-oscillator  frequency 
dividers*  and,  indeed,  it  may  be 
possible  to  construct  a  primary 
.standard  or  crystal  clock  requiring 
a  total  power  of  about  1/100  watt 
by  using  transistors  throughout, 
with  an  electrostatic  motor  to  drive 
the  clock  mechanism.  The  use  of 
a  temperature  control  slightly 
higher  than  ambient  in  connection 
with  such  a  system  would  produce 
a  truly  portable  primary  standard 
of  frequency. 

The  writer  wishes  to  acknowledge 
the  encouragement  and  assistance 
of  Mr.  W.  D.  George. 


WHEN  A  SINCLE  SCOPE  WON’T  DO  YOUR  JOB! 


Try  to  compare  four  different  but  related  phenomena  ...  at  the 
same  instant . . .  under  the  same  conditions  . . .  with  single  channel 
oscilloscopes  . . .  and  you  run  into  trouble.  Nine  times  out  of  ten, 
you'll  miss  those  high  speed  signals. 

There  are  several  oscilloscopes  that  lick  the  problem  by  dis¬ 
playing /owr  phenomena  on  the  face  of  a  single  5"  tube.  Since  their 
development  they  have  opened  new  fields  in  electronic  and  medical 
research,  strain  and  vibration  analysis,  seismography  and  ballistics. 

Each  of  their  four  channels  has  independent  controls  for  intensity, 
focus,  and  positioning  of  the  X  and  Y  axes.  All  input  signals  can 
be  observed  on  a  common  time  base  or  on  separate  time  bases  if 
desired.  Wide  band,  high  gain,  DC  or  AC  amplifiers  arc  provided 
on  both  the  vertical  and  horizontal  axes. 

Details  about  the  four-channel  models  available  as 
^  Mi others  with  2,  5, 6,  8,  or  even  10  channels  are 
I  t  m  j  covered  in  our  catalog.  Write  for  your  copy  today. 


Reterences 

(1)  Li.  a.  Meacham,  The  Brlttee- 
Stabllised  OaclUator,  Proo  IRB,  tS,  No. 
10,  19«8.  ^ 

(1)  Thomaa  A.  Pendleton,  Performance 
and  Reliability  Coneideratlona  of  Under- 
around  Quarta-Cryatal  Resonatora,  talk 
at  Conference  on  High  Frequency  Meaa- 
urementa,  Waahlnston  D.  C..  January  14, 
1961.  Paper  in  proceaa  of  publication. 

(S)  R.  h.  Wallace,  Jr.  and  W.  J.  Ple- 
tenpol.  Some  Circuit  Propertlea  and  Appll- 
catlona  of  NPN  Tranafatora,  Proc  IRS, 
30,  No.  7,  1961. 

( 4 )  J.  P.  Oriflln,  "High  Stability  Quartz 
Crystal  Unit  for  Frequency  Standard:.,’* 
Bell  Lab  Record,  SO,  No.  11,  196S. 


Mobile  Radio  Transmission 

Need  for  more  mobile  radiotele¬ 
phone  communications  channels  to 
alleviate  crowding  in  the  region  of 
150  me  will  force  increasing  use  of 
frequencies  above  400  me.  Experi¬ 
ments  show  that  the  higher  f re- 
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TRANSISTORS  . . .  TANTALYTIC  CAPACITORS 

teamed  in  100-milliwatt  tubeless  amplifier 


General  Electric  engineers  at  Electronics  Park, 
Syracuse,  have  developed  a  new  tubeless  audio 
amplifier  circuit  that  utilizes  three  junction  transis¬ 
tors  and  three  Tantalytic  capacitors. 

Although  still  experimental,  this  3-stage  amplifier 
promises  significant  advances  in  miniaturized  equip¬ 
ments.  It  has  a  power  output  of  100  milliwatts — less 
than  10%  distortion — and  a  power  gain  of  70  db. 

Tantalytic  capacitors  were  a  “natural”  for  inter¬ 
stage  coupling  in  the  circuit  because  of  their  small 
size,  large  capacitance  and  low  leakage  current.  They 
match  the  transistors  in  ruggedness  and  long  operating 
life.  And  they  will  operate  over  a  wide  temperature 
range  (  —  55°C  to  -f  85°Cwith  at  least  65%  capacitance 
at  —  SS^C).  Other  features  include  light  weight,  long 
shelf  life,  and  hermetic  sealing. 

If  you  have  a  capacitor  application  where  you 
need  small  size  and  superior  performance,  it  will  pay 
you  to  investigate  Tantalytic  capacitors.  They’re 
available  in  polar  and  r.on-polar  construction  and  in 


ratings  from  175  muf  at  5  VDC  to  12  muf  at  150 
VDC.  For  additional  information  use  the  convenient 
coupon  below. 

General  Electric  Company,  Schenectady  5,  New  York. 


0«n«r«l  Bwctrk  C*.,  S«ctl«n  L  407-91S 
Swtiwwctmdy  I,  N*w  Ymtii 

GanHwmwni  Plwat*  t*nd  m*  a  copy  of  yovr  SuHolInft) 

□  OIC.SOS  Md  OIX-4S1  "Tantalytic  Capacitor*" 

□  iCO-1  "Oarmaniwai  Tran*i*t*r*" 


_ZaiM _ Stoto. 
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FIG.  1 — TronamUtM  power  into  antonno 
roquirod  for  urban  and  auburbon  cot- 
•raqo 


quencies  can  be  used  and  perform¬ 
ance  at  150,  450,  900  and  3,700  me 
has  been  compared.  Results  show 
that  450  me  has  superior  transmis¬ 
sion  characteristics  to  150  me  in 
urban  and  suburban  areas. 

As  shown  by  the  curves  in  Fig.  1, 
a  broad  optimum  occurs  in  the  re¬ 
gion  of  500  me.  Although  higher 
frequencies  are  less  desirable,  the 
tests  show  that  with  gain  antennas 
900  me  may  even  prove  superior  to 
150  me. 

Above  900  me,  transmission  char¬ 
acteristics  appear  less  favorable 
even  with  maximum  practical  an¬ 
tenna  gain.  At  3,700  there  is  diffi¬ 
culty  from  carrier  fluctuations  oc¬ 
curring  at  an  audible  rate  as  the 
mobile  unit  moves  at  normal  speeds. 

The  tests  produced  significant  in¬ 
formation  about  antennas.  When 
noise  collected  by  a  dipole  antenna 
was  discernible  over  set  noise,  the 
noise  collected  by  a  7-db  gain  an¬ 
tenna  at  the  same  site  was  less. 
Since  it  picks  up  7  db  more  signal 
from  a  distant  car,  such  an  antenna 
thus  provides  a  double  improvement 
in  transmission  at  locations  where 
ambient  noise  is  the  predominant 
type. 

This  effect  may  be  explained  on 
the  basis  that  sources  of  noise  are 
numerous  and  emanate  mostly  at 
street  level  from  motor  vehicles. 
Received  noise  is  the  sum  from  ail 
sources  and  its  strength  depends 


Micro  Bearings  Measure  Up 

•  •  «  in  this  Direct  Writing  Cardioscribe 


Doctors  depend  on  this  General  Electric  Cardioscribe  for  metic¬ 
ulously  precise  readings  in  the  diagnosis  of  heart  ailments. 
Obviously  the  bearings  in  such  an  instrument  must  offer  the 
lowest  possible  friction.  But  equally  important  is  low  perme¬ 
ability,  since  any  appreciable  degree  of  magnetism  would  affect 
the  accuracy  of  the  readings. 

We  are  proud  that  Micro  Ball  Bearings  measure  up  in  every 
respect.  For  this  particular  application  they  are  made  of 
beryllium  copper.  Processed  to  a  true  Micro-finish,  they  com¬ 
bine  smoothest  possible  operation  with  the  best  known  non¬ 
magnetic  properties. 

Every  year  mote  and  more  manufacturers  of  precision  instru¬ 
ments  turn  to  Micro  for  bearings  that  meet  their  special  reqtme- 
ments.  If  you  have  a  problem  that  calls  for  a  saving  in  friction, 
weight  or  space,  it  will  pay  you  to  contact  Micro. 


CHICK  THESi  MICRO  ADVANTAOES 


•  Fraciilan  T«l»raiKM 

Fvtiy  prec*M*d  to  a  Iruo  micro-/in($fi. 

TotoroncM  aro  ABEC-5  and  battor. 


•  Availability 

Small-quanltty  ordon  for  itonn  In  pro¬ 
duction  aro  ihippod  oithor  from  rtock  or 
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•  Mar#  Sitot  aad  Typat 

Avoikiblo  in  135  tlxM  and  typo*  down 
to  .04"  boro,  14"  O.D.  Motorlok  includo 
chromo,  ttolnloit  stool  ond  boryllium 
coppor.  Spoctol  Itomi  and  motoriols 
conitdorod. 

O  loeitworina  Aoshtanco 

Top  staff  of  dosiqn  onginoort  ovollablo 
to  holp  customort  at  any  timo. 


os  tho  noxt  run  cemos  through.  Largo 
quontitios  aro  schodulod  for  oorliost  pos- 
sibio  dolivory  provaiting  at  timo  of  ordor. 


Proo  Cotaloa 
Sond  todoy  for  Cat¬ 
alog  Not  93  which 
givos  full  spotlAca- 
Hons  and  appllca- 
tion  dato  on  oil 
.  typos  and  sisos  of 
Mcro  Boll  Soarings. 


upon  distance  and  the  receiving 
antenna  pattern.  An  antenna  with 
gain  tends  to  ignore  strong  nearby 
noise  because  it  is  below  the  an¬ 
tenna  beam.  Sources  in  the  beam 
of  the  antenna  are  generally  far 
enough  away  so  that  they  are  at¬ 
tenuated  by  distance. 

The  information  summarized 


here  has  been  abstracted,  with  per- 
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•  eorf«i«MTi»  mMBu  wmimatq 


Nohody  Jraows  oil  empueiton  liko  C<J>.  It's  generally  acknowledged 

that  "nobody  can  duplicate  C-D‘'s  Dykonol  capacitor."  You  can  count  on  the  rug¬ 
gedness  and  durability  that  hove  made  C-D  capacitors  famous  for  42  years  and 
that  is  all  too  rare  these  days.  Catalog  No  400  ^ill  show  you  how  broad  the  line  is. 
Write  for  it  to:  Dept.  K-53,  Comell-Dubilier  Electric  Corp..  South  Plainfield.  N.  I. 

CORNELL-DUBIUEB 

world^s  largest  manufacturers  of  capcusitors 


ANTCNNDS  DOTATOm  CAMCITODt  VltdATOM  CONVCHTCKt 


tOVTH  PlAINriCLS,  M.i.  •  MCWaCOFOAO,  wOACetTCn  ANO  CAMIAlDCC,  HAtS.  •  AAOVIOINCC,  ■.  1.  •  INOMNAAOtlS.  INO.  •  rwQUAT  SMiNOt,  N.C.  •  *Ua»IOIAKY,  TH(  RAOIAHT  CO*a.,  CLCVItMa,  •. 
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mission,  from  “Comparison  of  Mo¬ 
bile  Radio  Transmission  at  150, 
460,  900,  and  3,700  Me”  by  W.  Rae 
Young,  Jr.  in  the  Nov.  1952  issue 
of  The  Bell  System  Technical  Jour¬ 
nal. 


Low  Capacitance  Bifilar 
Winding 

By  Sidney  Wald 

Untuned  r-f  transformers  when 
utilized  to  couple  a  single-ended 
circuit  to  a  push-pull  circuit  over 
a  wide  frequency  range  must  be 
tightly  coupled  to  minimize  leak¬ 
age  reactance  effects  and  have  low 
primary  to  secondary  capacitance 
to  avoid  unbalance  of  the  secondary 
voltages. 

Such  requirements  are  difficult 
to  fulfill  simultaneously  because 
unity  coupling  implies  the  closest 
space  relationship  between  the 
windings. 

A  typical  unbalanced-to-balanced 
coupler  is  shown  in  Fig.  1.  The 
primary-to-secondary  capacitance 
appears  effectively  across  one-half 
the  secondary  winding. 

This  article  describes  a  bifilar 
winding  in  which  this  capacitance 
may  be  effectively  halved  without 
sacrificing  either  total  inductance, 
losses  or  coupling. 

As  shown  in  Fig.  2A,  the  winding 
is  fabricated  in  the  customary 
manner  except  that  the  two  con¬ 
ductors  are  transposed  once  per 
coil  turn.  As  the  winding  pro¬ 
gresses,  the  location  of  the  cross¬ 
over  is  offset  progressively  so  that 
cumulative  bunching  of  the  winding 
does  not  occur. 

Typical  experimental  results  are 
as  follows:  A  normal  bifilar  wind¬ 
ing  consisting  of  39  turns  of  no. 
18  dec  wire  side-by-side  on  a  i-in. 
diameter  form  had  an  inductance 
of  1.8  microhenrys  and  a  capaci- 


PROBLEM:  ULTRA  MINIATURIZATION  -  Dctign 

and  maH  produce  an  extremely  miniaturized  alip 
ring  auembly.  Reduce  diameter  of  rings  to  absolute 
minimum  to  lessen  torque  friction.  Maintain  micro¬ 
tolerances;  eliminate  accumulated  errors  common 
to  "assembled”  slip  rings. 


SOLUTION:  ELiaRO  TEC  EXCLUSIVE*  METHOD 

of  unitized,  one  piece  construction  provided  a 
prompt,  economical  solution  to  this  problem.  Final 
design  was  even  smaller  than  was  originally  speci¬ 
fied  and  tolerances  were  held  to  closer  limits. 


Sam*  Exclushra*  0M<#ltct  Comtructioii  Ustd  ki 
All  Eltdre  Ttc  Assgmblits 
Diameter  of  Electro  Tec  assemblies  range  from 
.045*  to  24*  cylindrical  or  flat  Cross  sections  of  the 
rings  may  range  from  .005*  to  .060*  or  more.  Rings 
are  polished  to  a  jewel-like  finish . . .  can  be  held  to 
four  micro-inches  or  better.  Regardless  of  size,  the 
same  exclusive  Electro  Tec  manufacturing  tech¬ 
nique  is  used  to  guarantee  precise  concentricity, 
higher  dielectric  strength,  longer  life  and  closer 
tolerances. 


tllvfR  ON 
ONE  riECt 
NTION  . 


WRITE  FOR  LITERATUREI 
A  campIsMIy  lllvinolsd.  few  pas*  (*M*f 
canlaim  fall  lalonaotia*  *■  Elacira  T*< 
Mlalatar*  Slip  Rlnp*  aad  Coaimalalara. 
OaMribat  Ih*  Eiclutlva*  aaallied  of  caa- 
tiracliaa  tkal  ha<  mo4»  Elactr*  T*<  Ik* 
laaSIns  •wppliar  I*  Aai*rica*i  aiaiar  la- 
(trvBiaal  aiaaalaclwrare.  Saad  far  yaur 
fra*  capy  tartoy  aa  caaipaay  lalfarkaaS. 


flfCTRO  TEC 


so.  hacken:;ack 


lUCTS  PRECISION'  CRAFTSMANSm  '  v*  Vv'  ' 
By  A  NEW  AND  REVOLUTIONARY  PROCESS 


FIG.  1 — Coupling  circuit  showing  effec¬ 
tive  prlniary-t»eecondary  copocHaace 
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how  important  fasteners  are  to  refrigerators. 

Of  course,  this  will  never  really  happen  to  any  modern  teners  for  any  product,  it  will  pay  you  to  consult  Lamson 
refrigerator,  thanks  to  the  constant  fastener  research  answer  isn’t  already  in  our  files,  our  years 

carried  on  by  Lamson  Sc  Sessions  in  cooperation  with  experience  in  helping  manufacturers  select  the  "just 
leading  appliance  manufacturers.  right”  fastener  for  their  products,  can  be  of  immeasur- 

But  there  is  a  moral  to  this  story:  When  you  select  fas*  able  value  to  you. 


FOR  PROMPT  DELIVERY  AND  HELPFUL  SERVICE, 
ORDER  FROM  YOUR  LAMSON  DISTRIBUTOR 


MACHIM  KHWS 
frKkiaM  urad*  for 
foil,  ocenomkol 
OMODiWy. 


Idool  for  bIM  or 
hord-te-rooch 
plocoi. 


UPriNG  SCMWS 

IChoko  of  rowtd. 
aoo,  frwit,  flot 
ovol  koioaon 
o  n  o  f  h  I II  i  p  • 
hoodt. 


"loss"  Hi-Tomilo 

Hoof.froofod 

Uool. 


SQUAH  AND  NIX 
MACNIM  SCMW 
NUTS 

proitod.  cold 
puncbod. 


Hoo  proi^.  Coo  bo 

mod  ropoolodly. 


COTni  PINS 

Stool.  broM.  olo* 


'ms”sn 

SCMWS 
Cop  polof  fypo, 
bordoood  ood 

hoof-fro««od. 
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we  don't  shrink  heads..., 

but  we  do  shrink 


If  you  think  Jivaro  Indians  were  experts  at 
shrinking  things  ,  .  .  (human  heads,  that  is)  .  .  . 
look  what  STAN  COR  engineers  have  done  with 
transistor  transformers!  Recently  they 
designed  and  are  now  producing  the  smallest 
transformer  ever  built! 


FIG.  2 — BifUor  winding  tnchniqu*  (A) 
showing  mothod  of  crossing  conductors. 
Cross  soclion  of  convontionod  (B)  end 
nsw  winding  (C)  shows  how  conductors 
ars  placsd 


How  big  is  this  new  transformer?  Well,  it’s  just 
14"  X  X  and  it  weighs  only  0.07 
ounce.  Designed  especially  for  transistor 
applications,  this  unit  is  no  larger  than  the 
transistor  it  powers. 

It  is  one  of  a  series  of  transistor  transformers, 
being  built  by  Stancor,  for  development  and 
commercial  applications.  If  you  are  planning  to 
use  transistors,  take  advantage  of  Stancor’s 
knowledge  of  engineering  and  manufacturing  of 
ultra-miniature  transformers. 


tance  between  windings  of  200  ^f. 

Using  the  improved  transposition 
technique  described  above  all  con¬ 
stants  remained  the  same  but  the 
capacitance  between  windings  was 
reduced  to  100 

Why  transposing  the  conductors 
once  per  turn  results  in  a  re¬ 
duction  in  capacitance  is  shown  in 
Fig.  2B  and  C.  For  the  conventional 
winding  each  A  conductor  is  ad¬ 
jacent  at  all  times  to  two  B  wires 
and  each  B  wire  is  adjacent  to  two 
A  wires. 

In  the  new  winding  neither  of 
the  conductors  is  ever  adjacent  to 
more  than  one  of  the  opposite 
winding. 

If  the  time  interval  used  in  the 
calibration  had  been  extended,  the 
accuracy  would  have  increased  ac¬ 
cordingly.  It  was  possible  to  repeat 
the  calibration  readings  to  the  near¬ 
est  second  even  after  considerable 
time  had  elapsed.  The  short-time 
accuracy  of  the  oscillator  was 
checked  by  operating  against  a 
Western  Electric  6010B  oscillator. 
When  the  two  instruments  were 
compared  with  an  oscilloscope,  a 
maximum  drift  of  one-half  cycle 
over  a  five-minute  period  was  ob¬ 
served.  A  block  diagram  of  the  con¬ 
nections  used  for  calibration  is 
shown  in  Fig.  2. 

To  use  the  instrument  to  meas¬ 
ure  frequ3ncy,  the  output  of  the 
oscillator  is  connected  to  the  verti¬ 
cal  amplifier  of  an  oscilloscope  and 
the  power  source  is  connected  to  the 


▼  Vr  vIHv'rv  stancor 
™  T  bF  transistor 

TRANSFORMiRS 

Thete  ttock  traixiitor  tranaformert  are  available 
through  your  Stancor  dietributor: 


Other  tranaiitor  tranarormera.  built  to  your  apecial 
requirementa,  are  available  for  original  equipment 
production  only.  Write  for  Bulletin  462. 


STANCOR  TINYTRANS 
Miniotwra,  coaad  oudl*  tronaff  mara 

Here  are  four  new  cataloged  high  fidelity  tranaformera 
for  uae  where  apace  ia  at  a  premium.  Theae  unite  have 
a  frequency  reaponae  of  ±  I  db,  30  20,000  cpa.  They 
are  impregnated  and  aealed  in  a  li*  aquare,  drawn 
aluminum  can.  with  H*  terminala  mounted  on  a 
phenolic  terminal  board.  Total  height  ia  I  '. 


Aak  your  Stancor  Dietributor  for  Bulletin  463  on  Stancor  Tinytrana,  or  rrrite  ua  for  your  free  copy. 


STANDARD  TRANSFORMER  CORPORATION 

JS7I  ELSTON  AVENUE  •  CHICAGO  II,  ILLINOIS 

iXPORT  SALES:  Robam  Agcaclea,  lac.,  19  Warren  Street,  New  York  7,  N.  Y. 


TYPE 

APPUCATION 

PRI.  IMP. 

SEC.  IMP. 

UM-UO 

tntarilage 

20,000 

1,000 

UM-in 

Ouiput  or  notcMne 

1,000 

60 

UM-II3 

Hifk  knp.  mk.  to 

•mittuf 

300,000 

1,000 

TYPE 

APPUCATION 

PRI.  IMP. 

SEC.  IMP. 

TMI 

Mk.,  pkkup  or  lino 
to  sifiplo  frid. 

SO,  200/250, 
500/600 

50,000 

TT.I2 

Mk^  pickup  or  Hno 
to  puiti-putl  pridi. 

SO,  300/350, 
500/600 

50,000 

n.i3 

Dynomk  (nk.»  to 

bmiqIo  prid. 

7.5/30 

50,000 

n-u 

Sifspio  ptoto  to 
iwiplo  prid. 

15,000 

60,000 
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Goooeye  ^oom  ^eFcecrroNS 


Take  advantage  of  this  simple  an¬ 
swer  to  an  old  problem  — and  make 
YOUR  TV  line  “reBection-free.”  Use 
RCA  Metal-Shell  Kinescopes  which 
feature  specially  treated  reflection-free 
faceplates.  They  will  give  your  sets  new* 
extra  sales  appeal. 

For  technical  data  or  design  help, 
write  RCA,  Commercial  Engineering, 
Section  42ER,  Harrison,  N.  J.  Or  just 
call  your  nearest  RCA  Field  Office: 
(EAST)  Humboldt  5-3900,  415  S.  5th  St.. 
HarriMMi,  N.  J. 

(MIDWEST)  WhitebaO  4-8900,  589  E.  IlU>oii 
St.,  Chicago,  in. 

(WEST)  Madiaoa  9-3071,  4S0  S.  Saa  Pedro  St.. 
Lot  Aagelea,  CaL  , 


•  Why  do  the  light  reflections  disap¬ 
pear— at  the  midway  point  of  the  face¬ 
plate? 

It’s  because  the  left  half  of  the  face¬ 
plate  surface  is  etched— while  the  other 
half  is  sm(X)th  and  glossy  like  an  ordi¬ 
nary  faceplate. 

Built  specifically  for  reflection  stud¬ 
ies,  the  experimental  “50/50”  metal- 
shell  picture  tube  shown  in  this 
photograph  clearly  illustrates  how  an 
untreated  faceplate  (right  half)  “mir¬ 
rors”  light  reflections,  while  a  treated 
faceplate  “kills”  them.  No  change  in 
picture  detail,  either.  ' 


RCA  Motol-Sholl  Kinoscopo* 

ICA.31AM  RCA-aiMP4 

( macMtic-  ( electimtatic- 

foctt*  type)  foctu  type) 

An  RCA  metal^heU  kJneacopet 
feature  facepktei  which  tuppreti 
aauoyiag  room  ralectioiu. 


Weal  mort  iatoriiialioa?  Um  pe«t  card  aa  leil  poga. 
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FOR 
RAPID 
SERVO 
ANALYSIS 

ONLY  THE  SERVOSCOpI 


Owiput  wav*  foTMt  of  S*r- 
vetcep*  dUptoyad  agolntt 
internal  linear  iweep  g*n> 
orator  frequency  cycle. 


^  it  applicable  to  both  AC 
carrier  and  DC  tervo  tyt- 
tems. 

^  hat  a  built-in  low  frequen¬ 
cy  tine  wave  generator 
for  obtaining  frequency 
retponte  of  DC  tervo  tyt- 
temt 

'X'  hat  a  built-in  electronic 
tweep  with  no  tweep  po¬ 
tentiometer  to  wear  out 
and  require  replacement. 

hat  a  dynamic  frequency 
control  range  of  200  to  1. 


MORE  and  MORE  aircraft  com¬ 
panies,  luiiversities,  process  con¬ 
trol  manufacturers,  government 
laboratories  and  others  are  adding 
the  Servoscope  to  their  list  of  re¬ 
quired  laboratory  equipment  If 
you  are  designing,  developing  or 
producing  servomechanisms  or 
process  controls,  the  Servoscope 
will  save  many  hours  of  design 
and  engineering  time. 


Th*  Servotlopa  it  available  in  two  standard  models  —  1 1 0OA 
(.1  to  20  <pt.),  1100B  (.15  to  30  cpt.)  Custom  modifications 
quoted  on  request. 

For  bulletin  giving  complete  specifications: 
writ*  Dept.  E-S. 


SIRVO  CORPORATION 
OF  AMERICA 

2020  Jsrkho  Turnpike,  New  Hyde  Pork,  N.  Y. 
Fieldstone  7-2810 


ELECTRONS  AT  WORK  (continued) 

horizontal  amplifier.  The  dial  of 
the  oscillator  is  adjusted  until  the 
trace  on  the  screen  of  the  oscil¬ 
loscope  is  stationary.  The  calibra¬ 
tion  curve  will  then  give  the  fre¬ 
quency  corresponding  to  the  dial 
reading. 

If  the  signal  is  adjusted  so  that 
the  trace  on  the  oscilloscope  is.  a 
straight  line,  the  visual  accuracy 
of  the  measurement  will  depend  on 
the  focus  limitations  of  the  oscil¬ 
loscope.  When  a  sharp  image  on 
the  oscilloscope  is  u.sed,  a  drift  of 
one  degree  becomes  apparent  in 
the  thickening  of  the  trace  with 
the  straight  line  adjustment.  When 
care  is  used  in  making  the  adjust¬ 
ment,  the  method  is  quite  accu¬ 
rate.  . 

Refe»ences 

(1)  F.  B.  Terman,  “Radio  Engineers 
Handbook,"  p  605. 

(3)  J.  D.  Ryder,  "Eaectronic  Funda¬ 
mentals  and  ^plications,"  p  446. 

(3)  F.  E.  Terman,  “Radio  Engineer¬ 
ing,”  p  436. 

(4)  Cruft  Laboratory  Staff,  “Electronic 
Circuits  and  Tubes,”  p  618. 

(6)  A.  L.  Albert,  ''Fundamental  Elec¬ 
tronics  and  Vacuum  Tubes,”  p  874. 

(6)  P.  O.  Sulzer,  Single-band  Audio 
Generator  Elbctbonics,  p  95.  Jan.  1962. 

(7)  J.  D.  Ryder,  same  as  Ref.  2,  p  446. 

Tubes  for  UHF  Application 

Tubes  now  available  for  use  in  uhf- 
vhf  tuners  and  converters  include 
Sylvania’s  6AN4  and  6T4  and  Gen¬ 
eral  Electric’s  6AJ4,  6AF4  and 
6AM4  (See  also  p.  118,  ELECTRON¬ 
ICS,  Dec.  1952).  The  6T4  and 


FIO.  1 — Two  booster  circuits  (A.  B)  used 
to  obtain  periormanc*  characteristics  oi 
tubes  at  vhi.  Performance  at  vhi  was 
obtainsd  from  tnnsd-Un*  anqtlUler  (C) 


222 
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53  PERMANENT  ALNICO  MAGNETS 


CRUCIBLE  STEEL  COMPANY  OF  AMERICA,  GENERAL  SALES  OFFICES,  OLIVER  BUILDING.  PITTSBURGH.  PA. 

S T A  I N I i S S  •  R i X  HIGH  S P  I  i D  •  T O O  I  •  A  I I O V  •  M A C H I N i R Y  •  S P i C I  A  I  PURPOSI  STIIIS 
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.L.'  H.  Terpening  Company 

DESIGN  •  RESEARCH  •  PRODUCTION 

Microwave  Transmission  Lines  and  Associated  Components 
16  W  6Uf  St  .  New  York  23,  N  Y.  •  Circle  6-4760 


Our  previous  series  of  advertisements 
in  this  publication  explained,  in  theatrical 
parlance,  that  our  design  and  production 
facilities  were  pretty  well  “sold  out”  by  the 
requirements  of  our  present  customers. 


Now,  we  are  happy  to  say  (because  we 
enjoy  making  new  friends)  that  some  of  the 
heat  has  been  taken  off,  and  we  are  able 
to  announce  “Limited  seating  available” — 
as  they  say  at  the  box  office. 


We  shall  be  happy  to  talk  with  you 
about  your  present  and/or  future  needs. 


(cMtiniMd) 


ELECTRONS  AT  WORK 


1,-n  rutis.ion.vros 
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FIG.  2 — 6AN4  us«d  aa  mixer  with  >T4 
oecQIotor 


6AF4  are  designed  for  use  in  oscil¬ 
lator  circuits,  while  the  6AN4  can 
be  used  as  an  amplifier  or  mixer. 
The  6AJ7  and  6AM4  are  for  use  as 
a  grounded-grid  amplifier  and  mixer 
respectively. 

Applications  of  the  6AN4  as  a 
mixer  or  amplifier  can  be  made  at 
frequencies  up  to  1,000  me. 

Performance  at  vhf  of  the  6AN4 
was  tested  in  two  channel-13  boost¬ 
ers.  One  employed  a  single  6AN4 
in  a  grounded-grid  amplifier  and 
the  other  used  two  6AN4’s  in  cas- 
code.  Circuits  are  shown  in  Fig.  lA 
and  16. 

The  single-tube  circuit  had  a  volt¬ 
age  gain  of  five  with  10-mc  band¬ 
width  and  noise  figure  of  9.2  db. 
The  two  tube  cascode  circuit  pro¬ 
vided  a  gain  of  11.1  with  7.5-mc 
bandwidth  and  8-db  noise  figure. 

Performance  at  uhf  was  deter¬ 
mined  by  using  a  single  tube  in 
a  half-wave  tuned-line  amplifier 
shown  in  Fig.  1C.  The  amplifier 
has  a  tuning  range  from  450  to  900 
me.  Gain  at  450-mc  was  12  db  and 
10  db  at  900-mc.  Noise  figures  were 

13  db  and  15  db  respectively. 

Because  of  its  high  conversion 

transconductance,  a  high  conver¬ 
sion  gain  can  be  obtained  when  the 
6AN4  is  used  as  a  mixer.  In  the  cir¬ 
cuit  shown  in  Fig.  2,  a  6AN4  mixer 
is  used  with  a  6T4  oscillator.  Rela¬ 
tionship  of  conversion  gain  to  oscil¬ 
lator  injection  voltage  is  shown  in 
Fig.  3.  Noise  figure  varied  from 

14  db  at  500  me  to  17.1  db  at  800 
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KtttOOG 


jy^lTCHBOABO 


Moiltur*  Proof 

PLASTIC  COATED  TOROIDS 

In  addition  to 
standard  wind¬ 
ings,  wo  offor 
toroids  oncos- 
od  in  tough 
thormosotting 
plastic.  Plastic 
oncosomont  provides 
extra  protection  from  humidity,  mechan¬ 
ical  shock.  Available  in  all  sizes  of  coils. 

Steel  Cased 

TOROIDS  AND  FILTERS 


Existing  designs 
caver  a  wide 
range  of  types 
and  frequen¬ 
cies.  Filters  meet 
military  specifi¬ 
cations  and  can 
be  offered  in  min¬ 
iaturized  versions.  A 
typical  filter  is  shown. 

C.  A.  C.  filter  design  engi¬ 
neers  will  convert  your  specifkatlora  to 
production  deliveriMwith  minimum  delay 

ELECTItONICS  — /May,  1953 


From  a  modest  beginning  five  years  ago.  Communication 
Accessories  Company  has  grown  to  one  of  the  largest  exclusive 
toroid  coil  winding  producers  in  the  U.  S.  today.  Why? 

We  like  to  think  that  this  growth  is  due  to  the  thorough, 
careful  handling  we  apply  to  each  coil  .  .  .  and  because 
of  the  particular  skill  of  our  people.  Whatever  the 
reason,  we'll  continue — doing  the  best  we  know 
how — thankful  for  the  trust  that  importont  ^w"**** 

companies  have  placed  in  us. 

writ*  for  this  catalog  - ^ 


MCICMAN  MUIAMISSOUM 


Want  Marc  iafMnwtM*?  Um  m**  Wtt  Mt*- 
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1C  trend 


FIG.  3 — Convvnioii  qain  characteristic* 
oi  SANE 


megacycles  per  second. 

Used  as  a  grounded-grid  ampli¬ 
fier,  the  6AJ4  provides  a  gain  of 
5.8  db  at  900  me,  with  a  noise  fig¬ 
ure  of  16.3.  This  tube  has  a  high 
transconductance  with  an  amplifica¬ 
tion  factor  of  42  at  a  plate  current 
of  16  ma.  Probable  circuit  applica¬ 
tions  include  the  use  of  two  tubes 
in  cascode  or  direct-coupled  circuits. 

The  6AF4  and  6AN4  are  recom¬ 
mended  for  use  as  oscillator  and 
mixer  tubes  in  tuners  employing 
the  6AJ4  amplifier. 


Printed  Circuit  Military 
Multimeter 

By  Herbeht  Cahn 

Colea  Signal  Laboratory 
Fort  Monmouth,  N.  J. 

A  NEW  MULTIMETER  for  use  by 
military  repair  and  maintenance 
personnel  in  forward  tactical  units 
uses  a  printed  circuit  and  a  recently 
developed  overload  protection  de¬ 
vice  to  provide  ruggedness  and 
dependability. 

In  designing  this  meter,  desig¬ 
nated  the  ME-77,  a  survey  of  exist¬ 
ing  measurement  circuits  was  made, 
leading  to  the  selection  of  a  60  (ta 
indicating  meter  with  conventional 
associated  circuitry. 

Additive  series  multiplier  re¬ 
sistors  provide  the  d-c  voltmeter 
circuit  employing  the  full  sensitiv¬ 
ity  of  the  indicating  meter,  20,000 
ohms  per  volt,  in  five  ranges  from 
100  millivolts  to  a  maximum  of 
1,000  volts. 

The  a-c  voltmeter  circuit,  using 
a  copper-oxide  rectifier,  also  em¬ 
ploys  additive  series  multiplier  re¬ 
sistors,  but  in  a  1,000-ohms-per-volt 
system.  The  optimum  lower  limit 
established  as  the  full  scale  value 
is  three  volts. 

The  number  of  measurement 


Now,  through  the  use  of  tantalum,  new  high  standards 
of  electrolytic  capacitor  performance  are  available.  The 
tantalum  oxide  film  is  the  most  stable  dielectric,  chemi¬ 
cally  and  electrically,  yet  discovered.  As  a  result,  Tan¬ 
talum  Capacitors  offer  advantages  not  found  in  any  other 
electrolytic  type-long  life,  space  saving,  wide  temperature 
range,  excellent  frequency  characteristics,  no 
Tantalum  Capacitors  arc  made  by 
Fanstcel  and  other  leading  capacitor  man¬ 
ufacturers.  Ask  for  current  information  bul¬ 
letins  on  Fanstcel  Tantalum  Capacitors. 


AlMyilKAl  CORPOI 


NORTH  CHICAGO.  IlllNOIS,  U.  S.  A. 

Tantalum  Capacitors . . .  Dependable  Since  1930 


33401C 


Wont  more  information?  Ute  post  card  e«  la*l  paq*. 
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Wonl  more  informAtieii?  Um  post  cord  on  tail  pago- 
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M»t«r  died  and  controls  oi  mulUnioter, 
Nolo  nonllnoarity  oi  motor  tcalot 


ranges  and  their  associated  cairbra- 
tion  scales  has  been  held  to  a 
minimum  by  the  use  of  a  specially 
developed  microammeter  having  a 
nonlinear  response.  As  can  be  seen 
from  the  photograph,  Fig.  1,  the 
middle  dial  scale,  which  is  directly 
proportional  to  the  response  of  the 
indicating  meter  to  direct  current, 
is  essentially  linear  for  the  first 
ten  microamperes,  and  approaches 
a  logarithmic  distribution  there¬ 
after  from  ten  to  fifty  micro¬ 
amperes. 

Thus,  a  scale  with  essentially 
constant  accuracy  of  readability 
over  most  of  its  length  has  been 
obtained.  By  establishing  the  lowest 
range  for  the  d-c  voltmeter  at  100 
millivolts  and  increasing  each  of 
the  five  steps  respectively  by  a 
factor  of  ten,  a  simple  scale  with  a 
single  set  of  numerals  is  sufficient 
to  achieve  an  accuracy  within  plus 
or  minus  three  percent  of  full-scale 
values. 

The  essentially  linear  response 
of  the  a-c  voltmeter  circuit  em¬ 
ployed  makes  it  possible  to  establish 
langes  of  the  same  magnitude  as 
those  of  the  d-c  voltmeter  except 
for  previously  mentioned  minimum 
full-scale  value  of  three  volts.  This 
makes  it  possible  for  all  voltage 
indications,  save  those  of  a-c  below 
three  volts  to  be  read  on  a  single 
calibrated  scale  by  means  of  a  single 
set  of  numerals. 

The  d-c  resistance-measuring 


Lewis  Spring  has  built  an  , ,  ; ;  j 

enviable  reputation  on  ability 
for  unusxial  service  .  .  . 
whether  it  be  in  helping  solve  a 

tough  application  problem  ...  or  meeting  fir* 
emergency  production  schedules. 

Extensive,*  modem  facilities,  experienced  engineers  and  skilled 
production  personnel  produce  springs,  coUs,  wireforms  and 

stampings  tailored  to  the  exact  needs  of  a  widely  diversified 
group  of  large  and  small  industrial  plants. 

We’d  like  to  work  with  you  on  your  spring,  wireform 
and  stamping  problems.  Send  us  drawings,  specifications 
or  samples.  There  is  no  obligation. 


LIWIS  tPRING  9t  MANUPACTURING  CO. 

26S6  W.  NORTH  AVENUE  CHICAGO  47,  ILLINOIS 
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VICTOREEN  POCKET  DOSIMETERS 
Engineered  for  Lasting  Performance 


Fiq.l — CompUl*  diaqram  oi  tht  printed 
circuit  multimeter 


One  feature  of  the  multimeter  is 
the  use  of  printed  circuits.  An 
etched  pattern  has  been  produced 
from  a  copper  foil  laminate.  This 
pattern  includes  not  only  the  con¬ 
ductive  pattern  equivalent  to 
hook-up  wiring,  but  also  the  stator 
portion  of  the  function-and-range 
selector  switch.  The  rotor  and  de¬ 
tent  mechanism  for  the  switch  is 
fastened  directly  to  the  printed  cir¬ 
cuit  pattern  laminate  to  complete 
the  switch  and  wiring  assemly.  In 
addition  the  printed-circuit  pattern 
laminate  serves  as  a  mounting 
board  for  all  twenty-one  fixed  re¬ 
sistors,  the  variable  resistor,  the 
rectifier  unit  and  battery  mounting 
board.  The  test  leads  are  also  per¬ 
manently  attached  directly  to  this 
board.  Use  of  printed  wiring  tech- 


(centimicd) 


Oil  SIIIANTEE  IF  CHMIEI  PEIFOIMINCE 

Thorough  engineering  to  ensure  that  these 
chambers,  when  made  available,  would  be 
the  best. 

X-ray  and  Cobalt  calibration — using  facil¬ 
ities  second  to  none — so  that  we  know  their 
performance. 

Careful  production  and 
hermetic  sealing — in  ^  Net 
electronically  filtered,  ^  VICTOREEN 

/  56,  CHARGER 

Thorough  elec-  §  to  Ciorg*  otl  Ilondord  direct 

°  m  raodiitq  quorti  Hber  dMintcleri  to  any 

triCal,  structural,  ■  voltaqa  boNvaan  ,10  ond  22S  veitt. 

and  environmen-  I  •  Sprlng-loadad  charging  Mchat 

tal  testing - to  \  •  SlngU  a«-an.charga  Inob 

rigid  specifica-  \  * 

•  lottory  oporatad 


circuit  is  a  conventional  adaptation 
of  the  series  type  ohmmeter.  A  five- 
step  arrangement  provides  overall 
measurement  capabilities  from  one 
ohm  to  twenty  megohms.  The  non¬ 
linear  response  of  the  meter  helps 
to  relieve  the  usual  compression  of 
the  left  hand  portion  of  the  scale 
with  simultaneous  compression  of 
the  normally  more  than  adequate 
right-hand  portion.  Battery  volt¬ 
ages  of  1.6  and  22.6  serve  respec¬ 
tively  for  the  lower  three  and  the 
upper  two  ranges  of  resistance 
measurement. 

The  sin\plicity  of  circuit  design 
is  apparent  from  the  schematic 
diagram  in  Fig.  2.  Only  twenty-one 
accurate  fixed  resistors  are  em¬ 
ployed  in  addition  to  the  indicating 
meter  and  its  rectifier  unit,  the 
ohmmeter  adjusting  variable  re¬ 
sistor,  and  the  batteries. 


The  Model  541/A  Pocket 
Dosimeter  consists  of  an 
hermetically-seaded  ioniza¬ 
tion  chamber  with  a  built- 
in  quartz  fiber  electrometer 
(0  to  200  Milli-roentgen) 
and  optical  system  for  di¬ 
rect  reading  of  exposure  to 
X-ray  and  gamma  radia¬ 
tion  at  any  time. 
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The  Finished  Product  is  Good 
only  os  its  ports  ore  good. 

For  the  best,  specify  and  use 

CLEVELITE* 

LAMINATED  PHENOLIC  TUBING 

Clovelito  Tubing  adTcmtagM  include  moiature  resiatance. 
dimenaional  atobility,  high  dielectric  atrength  . . .  qucditiea 
that  enaure  dependable  p>eHonnance  and  uniformity,  with 
cloae  tolerancea. 

Clevelite  Torkrite,  internally  threaded  and  emboaaed  tub¬ 
ing.  ia  eapecially  made  to  eliminate  torque  and  atripping 
problema. 

Our  Reaeorch  and  Engineering  Laboratory  ia  at  your 

aerrice. 

Rememberl  For  the  beat  CALL  CLEVELANDI 


•  O  A  Pat 


MEYELAMDCONTAINERdi 

•aoi  BAuueuTON  juri.  cuviianb  %  onio 

fuim  AW  SAUS  omen  ••  N.T,«nMt«i»Ni& 

AMAim  nyiMON  •»  CbMiMA  OM* 

CAHAWAM  WAWTi 


RADIO  INTERFERENCE 
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nique  has  limited  the  number  of 
conventional  wires  to  only  five  flex¬ 
ible  leads.  Two  of  these  connect 
the  meter  to  the  printed  circuit  pat¬ 
tern  and  the  remaining  three  con¬ 
nect  the  battery  terminal  contacts 
to  the  printed  pattern. 

The  entire  printed-circuit  assem¬ 
bly,  which  contains  all  circuit  ele¬ 
ments  except  the  meter,  attaches  to 
the  rear  of  the  recessed  control 
panel.  The  meter  is  fastened  di¬ 
rectly  to  the  control  panel.  The  com¬ 
plete  unit  weighs  about  two  pounds 
and  is  able  to  survive  being  dropped 
from  a  height  as  great  as  three 
feet.  Improvement  in  reliability  of 
the  electrical  performance  over  that 
normally  expected  of  a  sensitive 
multimeter  utilizing  a  ruggedized 


Mine  out  of  10  screen  rooms 
used  in  meeting  today’s  exact¬ 
ing  specifications  were  made 
by  ACE! 

These  sturdy  shielded  enclos¬ 
ures  provide  a  GUARANTEED  attenua¬ 
tion  of  100  db  from  0.15  to  1,000  mega¬ 
cycles  and  to  closely  approach  this  atten¬ 
uation  at  10,000  me.  They  are  ideally 
suited  for  keeping  "background”  radio 
interference  influence  from  affeaing  sen¬ 
sitive  R-F  measurements  or  for  shielding 
equipment  that  would  otherwise  cause 
serious  radio  broadcast  or  TV  noise. 

Features  include  low  R-F  impedance 
door  design;  complete  facilities  for 
power,  water,  ^as,  air  conditioning  or 
ventilation  service  entries;  access  doors; 
"cell  type",  single  screen  or  solid  shield 
and  many  others. 


Installed  in 
a  few  hours! 


Inlaraol  ports  of  multlmstsr  showing 
prinisd  circuit  and  switch,  at  right  thot 
mounts  on  it 


Ace  rooms  are  sup¬ 
plied  in  pre-built  sec¬ 
tional  form  for  quick, 
easy  erection.  They 
can  readily  be  en¬ 
larged  or  relocated. 


and  sealed  meter,  can  be  expected 
to  result  from  the  use  of  a  newly 
developed  overload  protection  device 
supplied  as  an  integral  part  of  the 
indicating  meter. 

An  overload  that  would  ordinarily 
cause  permanent  damage  to  the 
meter  is  prevente'd  by  two  tiny  cir¬ 
cuit  breakers  at  either  end  of  the 
scale.  The  force  of  the  pointer  strik¬ 
ing  against  this  device  breaks  the 
meter  circuit  by  opening  a  pair  of 
contact  points  in  the  circuit  of  the 
moving  coil.  These  contact  points, 
ordinarily  held  together  by  spring 
pressure,  are  held  open  by  a  tiny 
permanent  magnet  after  an  over¬ 
load  occurs.  A  turn  of  360  degrees 


MIIT  EXACTING 
SPECIFICATIONS 

INCLUDING  JAN-l-225,  16E4  (SHIPS), 
MIL-1-6181  AND  OTHERS  WITH  AN 
ACE  SHIELDED  ENCLOSURE! 
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higger 


Cross-section  of  coaxial  cable.  To  triple  capacity,  Bell  Laboratories  and  Western 
Electric  engineers  had  to  make  1000  amplifiers  work  perfectly  in  tandem  . . . 
feed  repeater  power  along  the  sanre  cable  that  carries  messages  ...  put  sig¬ 
nals  on  and  off  the  line  at  numerous  dbes  along  the  route  without  distortion. 


Pencil-size  pipes  carry  telephone  messages  and 
television  across  country  through  the  Bell  System’s 
coaxial  cable.  Once,  each  pipe  could  cany  600  voices, 
or  one  television  program.  Now  it  can  carry  1800  voices, 
or  6(X)  voices  plus  a  broadcast  quality  television  program. 

Yet  the  pipes  aren’t  any  larger.  They  are  being 
made  into  triple-duty  voiceways  by  new  repeaters,  new 
terminal  etjuipment  and  other  transmission  advances 
develoix'd  by  Bell  Laboratories  engineers. 

The  conversion  expense  is  less  than  the  cost  of 
laying  extra  coaxial  cables.  But  it  calls  for  highly  re¬ 
fined  manufacturing  procedures,  made  possible  only  by 
close  co-operation  of  Bell  Laboratories  and  Western 
Electric,  manufacturing  unit  of  the  Bell  System. 

In  improving  the  coaxial  cable  system  they  created 
more  than  20  years  ago,  engineers  at  Bell  Telephone 
I  .laboratories  devised  a  new  way  to  give  America  still 
better  telephone  service,  while  the  cost  stays  low. 


Laboratories  engineer  tests  new  triple-duty  coaxial  system.  It  marks  the  first 
time  that  telephone  conversations  and  televisior  can  travel  through  the  sanw 
pipes  at  the  same  time.  With  a  wider  frequency  band  being  transmitted,  big 
problem  was  to  eliminate  interference  between  the  two  types  of  signals. 


BELL  TELEPHONE 
LABORATORI  ES 


imetoviNfi  TcueHONE  staviCE  fm  America  provides  careers 

FOR  CREATIVE  MEN  IN  SCIENTIFIC  AND  TECHNICAL  FIELDS 


Want  m«fe  infefiMtiM?  Ute  pett  card  an  last  pae#. 


HERMETICALLY  SEALED 
TO  MIL.T-27  SPECIFICATIONS 

NYT  offers  a  wide  variety  of  transformer  types  to  meet 
military  and  civilian  specifications,  designed  and  manu¬ 
factured  by  specialists  in  transformer  development. 

Latest  NYT  service  for  customers  is  a  complete  test 
laboratory  equipped  and  approved  for  on-the-spot 
MIL-T-27  testing  and  faster  approvals. 


NEW  YORK 

TRANSFORMER  CO.,  INC. 

ALPHA,  NEW  JERSEY 
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on  the  zero  adjust  screw  of  the 
meter  returns  the  points  to  the 
closed-circuit  position. 


Magnetostriction  in  Alnico  V 

By  James  R.  Ireland 

CM«t  Bngineer 

Thomas  i  Skinner  Steel  Products  Co. 

Indianapolis,  Jnd. 

In  the  development  of  Alnico  V 
maernets  for  use  in  vibration  pick¬ 
ups  operatinjr  on  magnetostrictive 
principles,  the  Thomas  and  Skin¬ 
ner  Steel  Products  Co.  made  an  in¬ 
vestigation  of  the  effects  of  pro¬ 
duction  processes  on  the  magnetic 
and  magnetostrictive  properties  of 
Alnico  V. 

The  normal  heat  treatment  of 
Alnico  V  consists  of  heating  to 
approximately  1,650  F  and  then 
cooling  at  a  controlled  rate  in  a 
strong  magnetic  field.  The  direc¬ 
tion  of  this  field  must  be  that  in 
which  final  magnetization  is  per¬ 
formed.  Following  this  treatment, 
the  material  is  given  a  five-hour 
draw  at  approximately  1,090  F. 
After  this  treatment,  the  magnetic 
properties  are  high  in  the  direc¬ 
tion  of  orientation,  and  lower  in 
all  other  directions.  Since  this 
orienting  treatment  is  believed  to 
have  an  effect  upon  magnetostric¬ 
tion,  it  was  decided  to  investigate 
this  first  before  proceeding  with 
the  investigation  of  such  variables 
as  temperature,  cooling  rate,  draw 
time  and  draw  temperature. 

Heats  of  Alnico  V  were  poured 
for  this  investigation,  and  sam¬ 
ples  of  each  were  run  through  the 
same  treatments  concurrently. 
Three  variations  of  orienting 
methods  were  used.  The  first 
group  of  samples  was  oriented  in 
the  normal  manner,  which  was 
parallel  to  the  cylindrical  axis  of 
the  bar.  A  second  group  was 
oriently  at  right  angles,  or  across 
the  diameter  of  the  bar.  A  third 
group  was  put  through  the  normal 
heat  treatment,  but  was  cooled 
without  benefit  of  a  magnetic  field 
of  any  kind.  These  samples  were 
then  tested,  drawn,  and  then  re¬ 
tested.  The  results  of  this  investi¬ 
gation  showed  that  inherent  mag¬ 
netic  properties  as  indicated  by 
the  flux  values  bear  little,  or  no 
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How  many  of  these  electrical  insulation  problems  do  yoD  have? 


2.  N««d  accurately  punched  mica  tfampingt  for  filament,  9ri<l 
and  plate  support*?  MICO  produces  mica  stampings  to  extremely 
fine  tolerances.  Whenever  you  need  precision-fabricated  mica  parts 
of  the  highest  quality,  call  on  MICO. 


1.  Looking  for  an  efficient  coil  wrapping  for  small  spaces? 
EMPIRE®  varnished  bias-cut  nylon  tape  is  highly  flexible,  strong 
and  efficient  .  . .  makes  a  thin  insulation  of  unusually  high  dielectric 
strength  with  good  resistance  to  oil  and  water. 


3.  Looking  for  a  better  material  for  wiring  diagrams,  controls, 
instruments,  dials  and  nameplates?  DECORATIVE  LAMICOID® 
resists  wear,  aging,  weathering,  oils,  corrosive  vapors,  moisture  ar>d 
temperature  extremes.  Won't  warp,  check  or  chip.  Good  electrical 
properties.  Wipes  clean  with  a  damp  cloth. 


4.  Need  a  class  H  segment  plate  that's  easy  to  work  with? 
ISOMICA*  Segment  Plate  —  made  of  built-up  continuous  mica 
sheet  —  shows  no  tendency  to  split  or  flake.  Small  segments  of 
heavy  thickness  may  be  punched,  and  larger  segments  can  be 
accurately  sawed,  milled,  punched,  etc. 


Whatever  electrical  insulation  material  you  need  —  standard  or  special  — 
class  /\  to  class  H  —  MICO  makes  it  best.  We  manufacture  it.  cut  it  to  size, 
or  fabricate  it  to  your  specification.  Send  us  your  blueprints  or  problems  tcnlay. 

‘Trade-mark 


MICA 

Schenectady  1,  New  York 


COMPANY 


Offices  in  Principal  Cities 

lAMICOID  •  (UmlwaHd  Wasttc)  OSICANITt  •  NUce)  «MPIRC  •  (VomitlMd  FoWks  and  PoRW)  « AIRICATID  MICA  4SOMICA 
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HEILAND  FEATURES 


MEILAND  RESEARCH  CORPORATION  i30  ^ 
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relation  to  the  magnetoatrictive 
properties. 

Best  magnetostrictive  proper¬ 
ties  are  obtained  by  heat  treating 
the  material,  and  then  allowing  it 
to  cool  without  a  magnetic  held 
being  applied.  If  a  slightly  higher 
coercive  force,  which  indicates  re¬ 
sistance  to  demagnetization,  is  de¬ 
sired,  it  may  be  obtained  by  giving 
the  material  a  draw.  But  this,  will 
lower  the  magnetostrictive  proper¬ 
ties  somewhat.  This  method  of 
heat  treating  has  been  put  into 
production  and  has  eliminated 
many  of  the  unpredictable  varia¬ 
tions  in  magnetostrictive  proper¬ 
ties  that  were  experienced  with 
the  usual  heat  treatment.  It  has 
also  raised  the  general  quality 
level  and  has  cut  rejections  for 
magnetostrictive  causes  to  a  mini¬ 
mum. 

This  work  was  instigated  and 
completed  under  a  contract  with 
Sperry  Gyroscope  Corp. 


^  ^  RACK  MOUNTED  712-S  (12")  RE- 

K  ^  K  Hh  ^  COROER...Op«ral!on,  load- 

m  Iw  B  ^  If  E  V  ing  and  odjuttmant*  from  front  S«r> 

fa€0. 

...the  only  oscillograph  recorder  using  12"  recording  media  that 
can  be  conveniently  mounted  in  a  19"  relay  rack.  All  operating  con¬ 
trols  are  on  one  surface.  Loading  and  unloading  can  be  accomplished 
easily  and  quickly  from  this  same  surface.  Input  connectors  can  be 
supplied  as  shown  or  installed  on  the  top  end  of  the  recorder,  leaving 
the  operating  panel  free  of  cabling.  "700”  recorders  can  be  supplied 
in  115  Volt,  60  cycle  and  23.5 — 28.5  Volt  D.C.  Models. 


Moisture>Agiiig  of 
Powder-Core  Toroids 


By  Ernest  J.  Oeiaermann 
Robest  E.  Skipper 
William  J.  Leiss 
Ordnance  Reaearch  Laboratory 
Pennaylvania  State  College 
State  College,  Pennaylvania 


txclu$iv0  Holland  Features  Oatlgnad  tor  rack  or  tabu  mawnting  •  Oparation,  cofllrol, 
Uadiof  and  mointananca  fram  ana  twrfoca  *  Diract  maniioring  of  galvanamatar  Kgkl  «pet« 
wMU  rocording  •  Damping  raoittar  ponal 
a  Awlnmatic  light  odiattmant  with  rocord 
changa. 


Aging  effects  in  magnetic  mate¬ 
rials,  such  as  molybdenum  permal¬ 
loy,  up  to  this  time,  has  been  at¬ 
tributed  to  magnetic  and  elastic 
after-effects  in  the  core  substance'. 
It  has  been  noted,  however,  in  a 
series  of  experiments  in  this  labora¬ 
tory  that  aging  may  be  halted  by 
hermetic  sealing  of  the  whole  as¬ 
sembly  leading  to  the  conclusion 
that  aging  must  also  be  closely  con¬ 
nected  with  exposure  to  something 
in  the  atmosphere,  namely,  water. 

Moisture  aging  was  first  encount¬ 
ered  at  the  Ordnance  Research 
Laboratory  when  a  number  of  oscil¬ 
lators  containing  toroids  were  heat- 
dried  and  hermetically  sealed.  All 
of  the  oscillators  showed  decreases 
in  frequency  of  from  0.16  percent 
to  0.47  percent  and  it  was  not 
known  whether  the  shift  had  been 
caused  by  heating  or  by  drying. 
Two  other  oscillators  vacuum-dried 
at  a  pressure  of  0.8  micron  of 
mercury  for  one  hour  showed  no 
change  of  frequency.  The  fre- 


a  Simaltaiiaaut  mawltarlwg,  tcofiaing 

•od  roaordiog 

•  Rapid,  ■impU  doyligM  laodiag 

’*  Magatioa  capacity;  popar  200*,  film  ISO* 

•  AdiwotobU  rococd  widtbc 

a  AdimtobU  aotamafic  rocord  longth 

•  Aafomatic  rocord  wwmboriag 


*  SoIocHAU  rocordiag  tpoodt 

*  FrocUioa  timo  Rnoo 

*  Ivoot  tbnor 

*  Static  roforonco  troco 

*  Troco  IdowtHicatiow 


OPEN  VIEW  OF  70S  S  (t")  rocordor  Uiowlng 
tupply  and  tako-up  drum,  oporating  controb. 

Other  Holland  Recorders 

500-B  —Portable  oscillograph  recorder.  Com¬ 
pact  and  lightweight  providing  maximum 
portability  and  versatility  where  it  is  desired 
to  record  up  to  12  phenomena.  4"  x  100'  re¬ 
cording  paper,  23.5 — 28.5  Volt  D.C. 

A-401  —  Completely  portable.  Optional  8  volt 
battery  pack  provides  self  contained  power 
source.  Can  also  be  supplied  in  23.5—28.5  D.C. 
Models.  6  channela2‘'  x  100'  recording  paper. 
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other  mnlti'Channel  recordere, 
accaeeoriee  and  galvanometera... 
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•  STANDARD  AND  SPECIAL  STYLES 
e  DISC  AND  TUBULAR  TYPES 


1.  Slyl*  SS7  ctraak  Attoctrk  Iriaawr.  4.  SNn^aH  Styl*  Wk  M  ctraak  EMtclrk  Ifiaaa. 

a.  SN.EaE  Sin.  53$  ai.ata.  hM.r  ^  EMakk  , 
tnaatf. 

3.  StaitEarE  Slyk  531  litfevkr  ylasHc  Ekkctric  triaaM.  4. 5li94tr4  5tyl«  31 3T  l«M«r  cmalc  Ekkclrk  trlaatr. 

7.  5MitE«tE  5iy1t  3151  tvkiriar  ctnak  EMkItIc  triaair  willi  tikriiil  tIMa  •E|inta«iil. 


3  and  4.  Tm  trtaatr  tkatik  kaaM  •«  iatoirtl  yal 

ft  thn  cal  laa  aN  I.  I.  kf  latiai. 

10  an4  11.  Vkat  tfaki  aaiatHif  k  EairtE.  5laNad 
Era  Slyk  TS2A  ak  5>yl*  557  tnaain  c«i  k«  ayylitE 
aM«itE  ai  kralwit. 

11.  A  caiiyact  ykiftkk  aMaWy  fa  aMiitiii|  •  iciaatr 
k  yactlM  willi  •  yk|'k  ctycki 


1 3.  5fakl  kktkr  caaak  triaa«r  tik  «akkk  l«4akKi 
'•nil  aaM  ykMtlk  cm,  h*vit|  aa  ctaaai  laawtL 

14  thru  10.  5lyk  557  Iriaatfi  ci«  ki  ctayactly 
aat«M  k  aultiyk  |rt«yt  ai  ycatkilly  aiy  Aakal 
yhtMlk  ka*  <aif«.  Tka«  at  lypktl  tnayla  tf  cyai 
M«i«(  uik-aMaklia,  «fcahii|  Irta  I  k  24  Itkiaa 
ttlli  aaitltk  ai  •  Mil  kat. 
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with  experience  in 


Hughes  Research  and  Develop¬ 
ment  Laboratories,  one  of  the 
nation’s  leading  electronics 
organizations,  are  now  creating 
a  number  of  new  openings  in 
an  important  phase  of  their 
operations. 


FIG.  1 — Frvqumqr  in  oacUlotora 
with  powdnrad  corn  toroids  that  born 
boon  (A)  opnn  cmd  nndrind.  (B)  Vacuum 
drlnd  and  (Q  (D)  hoot  drtnd.  Oscillators 
in  (D)  had  lower  Irnqunncy  ronqn  than 
those  in  (C) 


ELECTRONICS 


quency  shift  in  the  heat-dried  oscil¬ 
lators  would  have  been  attributed 
to  the  heating  effect  alone  had  not 
one  of  these  oscillators  been  opened 
to  the  atmosphere  and  observed  to 
undergo  a  0.2  percent  increase  in 
frequency  in  a  few  days. 

To  investigate  the  vacuum-dry¬ 
ing  process  and  its  application  to 
hermetic  sealing,  a  test  jig  was  con¬ 
structed  on  which  the  frequencies 
of  various  assemblies  of  the  same 
oscillator  were  measured  before, 
during  and  after  evacuation.  This 
apparatus  was  especially  set  up  for 
these  particular  experiments.  A 
brass  manifold  was  used  to  exhaust 
eight  of  these  assemblies  simultane¬ 
ously  to  a  pressure  of  one  micron. 
The  vacuum  system  consisted  of  a 
rotary  oil  pump,  mercury  diffusion 
pump,  liquid  air  cold  trap  and  Mc¬ 
Leod  gage. 

Using  this  apparatus  two  assem¬ 
blies  with  toroids  only,  two  assem¬ 
blies  with  capacitors  only  and  four 
complete  assembles  were  satisfac¬ 
torily  dried. 

Two  other  complete  assemblies 
were  left  undried  and  open  to  the 
atmosphere  for  use  as  controls. 

Figure  2  illustrates  the  effect  of 
drying  and  sealing  oscillators  con¬ 
taining  these  toroids,  and  it  also 
shows  the  rapid  regain  that  occurs 
when  four  of  these  dried  units  were 
opened.  It  also  shows  the  effect  of 
a  moist  atmosphere  on  a  dried 
assembly. 

Two  of  the  oscillators  in  Fig.  2 
were  opened  under  a  bell  jar  with 
pans  of  water  and  the  other  two 
were  exposed  to  a  normal  humidity. 
Decrease  of  inductance  and  there¬ 
fore  increase  of  resonant  frequency 


Here  is  what  one  of  these  positions  offers  you 


THE  CORirANY  THE  TRAINING 

Hughes  Research  and  De-  On  joining  our  organiza- 
velopment  Laboratories,  tion,  you  will  work  in  the 
located  in  Southern  ^lifor-  Laboratories  for  several 
nia,  are  presently  engaged  months  to  become  thor- 
in  the  development  and  oughly  familiar  with  the 
production  of  advanced  equipment  which  you  will 
radar  systems,  electronic  later  help  users  to  under¬ 
computers  and  guided  stand  and  properly  employ, 
missiles.  If  you  have  already  had 

radar  or  electronics  experl- 
TNE  NEW  OPENINGS  ence,  you  will  find  this 
The  positions  are  for  men  knowledge  helpful  in  your 

■i/hrt  uiitl  ac  tM-hnirsil  neW  WOrk. 


Hu^es  representative  at  a 
military  base  in  this  coun¬ 
try  or  overseas  (single  men 
only).  Compensation  is 
made  for  traveling  and 
moving  household  effects, 
and  married  men  keep  their 
families  with  them  at  all 
times. 


YOUR  FUTURE 

In  one  of  these  positions 
you  will  gain  all-around  ex¬ 
perience  that  will  increase 
your  value  to  our  organiza¬ 
tion  as  it  further  expands  in 
the  field  of  electronics.  The 
you  may  next  few  years  are  certain  to 
lie  Labor-  see  large-scale  commercial 
ti  Califor-  employment  of  electronic 
ictive  or  systems.  Your  training  in 
acity,  (2)  and  familiarity  with  the 
les  repre-  most  advanced  electronic 
;ompany  techniques  now  will  qualify 
lent  IS  be-  you  for  even  more  impor- 
3)  be  the  tant  future  positions. 


If  you  are  under  thirty-five 
years  of  age,  and  if  you  have 
an  E.E.  or  Physics  degree, 
write  to  the  Laboratories,  giving 
resumi  of  your  experience. 

Assurance  is  required  that 
relocation  of  the  applicant 
will  not  cause  disruption  of 
an  urgent  military  project. 


Scientific  and  Engineering  Staff 
Culver  City, 

Lot  Angelet  County,  California 
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The  SPECIAL  REPORT.  "Selection  of  Materials  and  Equipment 
for  Reactors."  is  now  being  prepared  by  key  scientists  cmd  engi¬ 
neers  of  the  major  atomic  energy  laboratories  —  Argonne, 
Brookhaven.  Oak  Ridge.  Hanford  and  the  Westinghouse  Atomic 
Division.  This  report  will  contain  essentially  hand-book  type 
information  for  different  types  of  reactors.  Included  will  be  lists 
I  of  pertinent  characteristics  of  materials  which  will  be  needed 

^  for  constructing  reactors  and  what  these  materials  will  do. 

The  following  it  a  partial  list  of  devices  usecTin  reactor 
construction  and  described  in  this  SPECIAL  REPORT: 

Counting  lots  Msttn  Elsctrosk  Mays 

D.C  Asiplifian  Flowmsttn 

Mkroommottn  Prasssrs  Googts 

MilHvohiMttrs  Twnpsratvra  Instrummts 

logoritlNnk  Amplifitn  I.T.U.  Mtitrs 

Pariod  Msttrs  Motor  Storton 

CoUt  lototkig  AinpHfitrs 

Connodon  HydravNc  AmpUfiors 

Powtr  SuppHos  0.C  Moton 

Mogsotk  Mays  A.C  Moton 


Pulst  Qrambtn 
Proportional  Puhf  Qiambon 
Fissioa  Pulst  Oiofnbtn 
Ion  Currant  Choraban 
Timan 

Compansotad  Ion  Currant  Chomban 
Nautron  Thamiopilas 
Pulsa  Amplifian 
Elactronk  Ragistan 
Madrankol  Ragistan 


Ralays 

Annundoton 
Indkating  Lights 
Rock  ond  Pinions 
Springs 
Tachonwtars 
Shim  Sofaty  Rods 
Shock  Absorbtn 
Hydraulic  Pistons 
Switchas 


^  IF  you  make  any  of  the  above,  or  any  other  equipment  of  known  use  in  reactors 

^  IF  you  realize  that  recognition  of  your  product  in  reactor  work  can  bring  about 
more  business  for  you  as  this  new  power  field  grows 

#  IF  you  see.  as  we  do.  the  impact  of  this  first  published  textbook 
on  reactor  construction 

THEN . you  will  take  advantage  of  telling  about  your  device,  component 

or  part  in  the  sales  pages  of  NUCLEONICS  In  the  June 

SPECIAL  REPORT  ISSUE. 


i  i  I  '  n  I  1  i  1  -  : 


ILfCTRONS  AT  WORK 


(conttniMd) 


Locate  line  faults  instantly 
at  ranges  1/2  to  200  miles 


tSautTOK- 

amt 


FIG.  2 — Chart  showlnq  lh«  oi 

toalinq  oacUlatora.  Units  mointainsd  In 
moist  atmosphsrs  (A)  showed  grsotor 
driit  than  thoso  sxposod  to  normol  at¬ 
mosphere  (B) 


occurred  nearly  three  times  faster 
for  the  oscillators  in  the  moist 
atmosphere  under  the  bell  jar. 

Changes  in  interwinding  capaci¬ 
tance  of  the  toroid  seem  to  be  ruled 
out  because  the  observed  variations 
in  frequency  are  opposite  in  direc¬ 
tion  to  what  one  would  expect  by 
increasing  the  dielectric  constant 
from  air  (1)  to  that  of  water  (ap¬ 
proximately  80). 

When  nine  toroids  were  dried  by 
heating  to  130  degrees  F  for  72 
hours  while  passing  dry  air  over 
them,  it  was  found  that  ail  the  in¬ 
ductances  but  one  had  increased 
from  0.1  to  1.7  percent.  These  ex¬ 
periments  lead  to  the  conclusions 
that  absorption  of  moisture  into  the 
powdered  core  of  certain  toroids  de¬ 
creases  the  inductance  and  removal 
of  moisture  from  the  powdered  core 
produces  the  opposite  effect.  Her¬ 
metic  sealing,  which  apparently 
limits  the  amount  of  moisture  avail¬ 
able  for  absorption,  halts  the  mois¬ 
ture-aging  process. 

Acknowledgement  is  given  to 
G.  R.  Fleming,  The  Pennsylvania 


Model  124  Line  Fault  Analyzer 


Now  you  can  locate  power,  telephone  or  telegraph  line  fault*  instantly  and  accu¬ 
rately  under  all  weather  condition*.  Sierra  Model  124  Analyzer  eliminates  virtually 
all  lost  time,  hard  work  and  hazard  of  finding  breaks,  shorts,  opens  or  other 
discontinuities.  Operating  from  a  powerhouse,  transformer  bank,  substation  or  ter¬ 
minal  point,  it  pinpoints  faults  frtim  '  i  to  20b  miles  away  with  accuracy  of  ±1  mile 
on  the  200  mile  range. 

'The  Analyzer  operates  on  radar  techni(|ues,  sending  a  high  amplitude  pulse 
along  a  conductor  and  presenting  echoes  from  discontinuities  as  pips  on  a  radar-type 
“A”  sct)pe.  Operation  is  extremely  simple,  and  distances  are  read  direct  in  miles. 
Calibrated  sweep  ranges  of  5,  25,  50  and  100  miles  are  provided.  A  sweep  delay 
extends  range  to  200  miles,  or  permits  line  segments  as  small  as  five  miles  to  be 
presented  full-screen.  A  movable  distance  marker  can  be  ranged  from  5.to  100  miles. 

Model  124  weighs  just  59  pounds;  and  is  completely  contained  in  a  weather¬ 
proofed  carrying  case.  Price  $795.00  fo.h.  factory. 


For  comploto  dotoilt,  mo  your 
Siorro  tolot  roproMntotivo  or 
writ*  diroci  for  Bullotin  102A 


FIguro  1 

Teit  on  60  kv  line,  in«tniment  on  100-mile  sweep. 
Negative  pip  to  right  of  center  indicates  line 
grounded  at  60  miles.  Other  pips  are  switchyards, 
transformer  bank,  substation  tap,  carrier  coupling 
capacitor,  change  in  line  configuration. 


Sitrro  EUctronic  Corporation 

S«n  Cswlas,  Colifamia,  U.S.A. 
Solos  roprosonfoflvot  in  major  cifios 

Monufoclwron  of  Cantor  Froowonev  VoHmorart. 
Weva  Anatyioft.  OlracflOMl  Coupists,  Wlda- 
Bond  Sf  Tro»»lonwan,Cm>oi»  SodloTranimittar, 


Ctryritht  t9ii  Simm  Ehrtnmic  Ctrptrmli*ii 


Complala  oadllater  osaombly  show- 
lag  placamanl  of  toroids  nador  iavoatl- 
gotlOD 
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Sensational  Advancements  In  Science  &  Industry 
Created  the  Need  for 

THE  NEW 

CAPACITORS 


Stobe'®*  ,o  be  tbe  "'O'* (o, 

t:;. 

you  tbi.  yeoti  ^ 


Curve  #  1106  shows  the  effect  of  charging  time 
on  insulation  resistance  at  20*  C. 

Performance  curves  illustrating  various  character¬ 
istics  of  the  Stabelex  “D”  Capacitor  will  appear  in 
this  magazine  each  month. 


OUTSTANDING  FEATURES 

INSULATION  RESISTANCE  AT  20*  C.  AFTER 
THREE  MINUTES  CHARGE— 900,000  meiwhm 
microfarads 

INSULATION  RESISTANCE  AT  75*  C.— 78,000 
megohm  microfarads 

INSULATION  RESISTANCE  AT  -75*— In  ex¬ 
cess  of  5  million  megohm  microfarads 

CHANGE  IN  CAPACITANCE  FROM  25*  C.  TO 
-80*  C;  -i-0.78% 

SELF  TIME  CONSTANT  OF  10  MFD  CAPACI¬ 
TOR — 4800  hours 
Q  AT  50  KILOCYCLES— 10,000 
POWER  FACTOR  AT  1  KC— 0.00025 

SEND  FOR  CATALOG  1117  TODAY 

After  a  long  period  of  research,  Industrial  Con¬ 
denser  Corporation  now  offers  to  industry  for  the 
first  time  the  first  of  their  famUy  of  Stabelex 
capacitors,  stabelex  "D”,  which  has  been  produced 
for  special  applications  for  some  time. 

Complete  information  performance  curves,  char¬ 
acteristics,  and  suggest^  applications  of  the  vari¬ 
ous  types  now  available  wiU  be  found  in  this  catalog. 


STABELEX  1;  ■  AEACIT'  t 


INDUSTRIAL  CONDENSER  CORPORATION 


I  3244  N.  Cellfeniia  Avease 
I  Chicefle  II.  Illlaels,  U.S.A. 

I  Ptsese  seed  aie  my  FREE  copy  of  yoer  sow  Cofalee  1117  ea 
■  Stoholex  "D"  Copociton. 


I  Ceaipasy . . . FosMes . | 

I  Stroet . I 

®  City . Zeae . Stefa .  i 


of  OIL,  WAX,  ELECTROLYTIC,  PLASTIC  CAPACITORS  ead  RADIO  INTERPERINCI  PILTIRS 
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Wool  MM*  LsHriMiliM?  Um  pott  csfS  m  lott  pop*. 


W  IM 

;iF  Kiomcwi) 


Want  iafonMtiM?  Vm  pott  emr4  m  last  pogt. 
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FIG.  1 — ^Volnma  comparison  of  tanta- 
lom-ioU  and  popor  eapacbora 


ELECTRONS  AT  WORK 


(continseO) 


State  College,  for  moisture  meas¬ 
urements;  to  Ralph  Ascah,  The 
Pennsylvania  State  College,  for  his 
advice  on  vacuum  techniques  and 
calibration  of  the  capillaries  of  the 
McLeod  gage. 

Special  acknowledgement  is  given 
to  Mrs.  J.  D.  Hunt  for  her  aid  in 
building  the  oscillator  assemblies 
and  the  test  jig  used  in  the  experi¬ 
ment. 


(DR.  M.  Bosorth,  Ferromagrnetlsm, 
Van  Nostrand,  N.  T.,  1951,  p  797. 


Paper  capacitors  are  available  in  a 
variety  of  forms,  voltages  and  ca¬ 
pacitance  ranges  to  fit  the  require¬ 
ments  of  electronic  circuits  with 
good  qualities  delineated  in  Table  I. 
The  trend  to  lower-voltage  elec¬ 
tronic  devices  has  made  the  size, 
weight  and  cost  of  paper  capacitors 
prohibitive  in  many  applications. 
Paper  tubular  capacitors  used  for 
r-f  blocking  and  bypassing  in  early 
television  sets  have  been  largely  re¬ 
placed  by  mica  and  ceramic  capaci¬ 
tors  for  reasons  of  smaller  size  and 
lower  cost.  It  appears  that  at  the 
present  time  metalized  paper  capac¬ 
itors  approach  the  ultimate  in  the 
size  reduction  of  paper  capac¬ 
itors.  Even  these  capacitors  have 
not  kept  pace  with  the  drastic  size 
reductions  of  other  electronic  com¬ 
ponents  such  as  tubes,  resistors  and 
transistors. 

Since  none  of  the  electrolytic  ca- 


Tantalum-Foil  Capacitors 
I  Save  Space 
j  By  L.  W.  Foster 


Referencb 


Oeneral  Sleotrie  Co. 
Capacitor  Dept. 


You  Can  Speed  Production-Line  Soldering 
with  New,  Active,  Non-Corrosive  RTS  200 

Federated  Metals*  new  RTS  200  rosin  core  solder  has  proved 
in  production  operations  to  be  5  ways  better  than  ordinary 
rosin  solders : 

30%  GREATER  SPREAD — by  test  the  spread  of  RTS  2()() 
is  30%  greater  than  that  of  conventional  rosin  core  solders. 

4  TIMES  FASTER  OXIDE  PENETRATION— oxide  films 
and  corrosion  products  on  the  parts  you  are  soldering  need  not 
slow  down  operations.  RTS  200  pierces  these  retarding  agents 
4  times  faster  than  ordinary  solders. 

NON-CORROSIVE — despite  the  exceptional  activity  of  the 
RTS  2(K)  flux  at  soldering  temperatures,  there  is  no  harmful 
corrosive  residue  when  tested  under  the  high  humidity  condi¬ 
tions  of  military  specification  MIL-S-6872. 

NON-TOXIC — the  chemicals  used  in  RTS  2(X)  flux  are  com¬ 
monly  used  in  industry  and  have  no  toxicity  factor  whatsoever. 

STABLE  FLUX  — experience  of  over  one  year  with  the 
type  flux  used  in  RTS  200  shows  that  it  is  just  as  active 
after  standing  as  when  used  immediately.  If  you  store 
RTS  2(K)  for  extended  periods,  you  need  not  worry 
about  its  stability,  as  you  do  with  ordinary  solders. 

Try  this  new,  industry-tested  active  solder  today. 
Available  in  a  variety  of  wire  sizes,  compositions 
and  quantities.  For  information  see  your 
distributor  or  write  any  one  of  Federated's 
14  plants  or  22  sales  offices  across 
the  nation.  There  is  one  near  you. 


' Dumont  A¥i»tion 


When  you  have  inspection  and  quality  control  procedures 
you’re  proud  enough  of  to  talk  about,  they  must  be  good. 

These  three  advertisements  were  published  by  firms  justly 
proud  of  their  methods.  All  three  use  Kodak  Contour  Pro* 
jeaors  as  an  example  of  the  type  of  care  they  exercise  in 
producing  produas  of  uniformly  high  precision. 

Optical  gaging  with  a  Kodak  Contour  Projector  provides 
a  fast,  accurate  method  of  production  measurement  and 
inspeaion.  Operators  can  get  the  work  out  in  a  hurry- 
little  training  is  required.  Accessories  are  available  to  make 
possible  measurement  of  the  most  complex  shapes. 


To  see  how  a  Kodak  Contour 
Projector  con  help  you  reduce 
inspection  costs,  improve  quoU 
ity,  send  for  our  new  12-page 
booklet.  It  gives  you  details  of 
both  the  Model  2A,  for  preci¬ 
sion  micrometry,  and  the 
Model  3,  for  fast,  routine  gag¬ 
ing.  For  your  copy,  write  tot 

Industrial  Optical  Divisian 

EASTMAN  KODAK  COMPANY 

Rochtster  4,  N.Y. 


A  n«w  townd  mevi*,  Optkal  Gagfaig,  rfww*  how  to  timpMy  comploa 
Irwpoction  probtomf.  Wo'll  tol  you  how  to  got  N  for  o  ihowing. 
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TOROIDS  and  COILS 

by  Lenkurt  Specialists 


From  selection  and  monufociure  of 
proper  cores  to  the  final  coil  tuning, 
each  lenkurt  toroid  or  precision- 
wound  toroidal  coil  undergoes  num¬ 
erous  tests  to  ossure  full  complionce 
with  specifications 


FILTERS 

by  Lenkurt  Speciplists 


Whether  produced  from  your  data 
or  designed  by  Lenkurt  engineers  to 
meet  your  requirements,  Lenkurt 
filters  ore  mode  of  highest  quotity, 
100  per  cent  tested  components  and 
hove  rigid  construction  for  maxi¬ 
mum  reliability. 


ILECTRONS  AT  WORK  (coiitmMd) 

Table  I — Comparison  of  Tantalyt- 

ic.  Paper  and  Aluminum-Dectro- 

i 

lytic  Capacitors 

DECADE  INDUCTORS 


Guorontted  to  in  occurory  within  ono  pir  (tut 
of  inductonco  voluo,  this  new  Lenkurt  tool  for 
loborotory  or  fieid  use  provides  required  in* 
ductonro  voiues  in  l-mh  stops  op  to  a  totol  of 
11.11  h.  Write  for  your  ropy  of  now  bulletin 
DE-P2  for  compioto  mformotion. 


LENKURT  ELECTRIC  SALES  CO. 

SAN  CARLOS  CALIFORNIA 


Unhurt  componenft  art 
produetd  from  Iho  rich 
tngmotrmg  background 
of  Unhurt  EUctric  Co., 
world's  largtil  indtptn- 
dent  monufaeiurtr  of 
lohphono  and  talogroph 
carrier  equipmeni] 


TanUdytic 

Paper 

.\Iuiuinum- 

Electrolytic 

VoltHge  Range 

D-C  (V-150 . 

G 

G 

P 

150-500 . 

P 

G 

G 

.500-1000 . 

P 

P 

G 

A-C .  L 

Capacitance  Teinperaliire 

L 

H 

Coefficient 

-20  to  -f85 . 

G 

G 

G 

•"55  to  “1“85 . 

G 

P 

G 

-55  to  -t- 125 . 

F 

1’ 

G 

Power  Factor . 

H 

11 

L 

Insulation  Resistance.  . 

L 

L 

11 

Service  Life . 

M)  deg  C . 

G 

G 

K 

85  deg  C . 

G 

F 

E 

125  deg  C . 

F 

P 

G 

Shelf  Life 

—  55  deg  C . 

G 

G 

E 

25  deg  C . 

G 

F 

E 

85  deg  C . 

G 

P 

G 

Sill 

Sill 

Weight . 

L 

L 

II 

Vilwation  and  SIhr'K.  . . 

G 

G 

G 

Cost 

0-150  V  d-c . 

H 

L 

11 

150-500 . 

H 

L 

M 

500-5000 . 

H 

II 

L 

Availability . 

Chance  of  further 

F 

G 

G 

improvement 

Wider  temperature 

range . 

G 

P 

F 

Size  reduction . 

G 

P 

P 

Cost  reduction . 

G 

P 

P 

E“excellcnt,  G“good, 

F  « 

‘fair. 

P“ 

poor,  II -■high,  M “medium,  L»*low, 
am  “small.  La  “large. 

pacitors  of  the  aluminum  foil  vari¬ 
ety  now  available  can  satisfactorily 
perform  in  the  place  of  paper  capac¬ 
itors,  particularly  in  military  elec¬ 
tronic  equipment,  the  tantalum-foil 
capacitor,  which  has  overcome  many 
of  the  inherent  deficiencies  of  the 
electrolytic  capacitor,  is  becoming  a 
solution  to  the  miniaturization 
problem. 

Tantalum-foil  capacitors  have 
their  greatest  volume  advantage  at 
ratings  below  100  v  d-c.  This  occurs 
because  the  dielectric  film  in  paper 
capacitors  cannot  be  made  thinner, 
whereas  the  tantalum  capacitor  di¬ 
electric  film  can  be  made  any  de- 


WmI  iMrt  Um  pwt  card  m  Imt  | 
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(Ai9*rtuem*Ht) 

How  Would  You  Solve 
This  Problem? 


You  READ  a  lot  of  magazines.  You 
see  a  lot  of  ads.  You’ve  seen  many 
of  the  printed  messages  from  com¬ 
panies  seeking  trained  scientific  men. 

Evcrylxxly  runs  them.  We  do,  too. 
.\nd  they  help  attract  im|X}rtant  and 
valuable  men. 

But  somehow  they  don’t  quite  seem 
to  measure  up  to  the  situation  we 
have  here. 

None  of  the  usual  words  or  phrases 
gives  exactly  the  picture  we’d  like 
{jeople  to  see. 

W  e  JSeed  Engineers 
You  see,  we  have  a  contract  with 
the  Atomic  Energy  Commission.  We 
aren’t  making  lx)ml}s  or  turning  out 
isotopes.  We  are  building  a  nuclear 
engine  for  a  submarine — and  our  next 
big  job  is  to  build  one  for  a  large 
naval  vessel.  Maylx:  that  sounds  more 
like  war  work  and  less  like  putting 
atomic  energy  to  useful  work  for  man¬ 
kind.  But — the  next  steps  will  be 
atomic  power  equipment  for  peace¬ 
time  purposes. 

Potver  Is  Our  Business 
And  that’s  our  primary  purpose. 
Because  Westinghouse’s  business  is 
jxiwer. 

We  have  some  great  things  going  on 
in  our  Atomic  Power  Division.  And 
we  have  wonderful  people  out  here, 
brilliant  and  inspiring  to  work  with. 

The  point  is  that  we  need  more  of 
them  ...  of  the  right  kind.  They  don’t 
have  to  know  anything  alx>ut  atoms 
or  atomic  power,  but  they  do  have  to 
know  a  lot  about  electronics  or  elec¬ 
trical  engineering  or  mechanical  en¬ 
gineering. 

.  .  .  Electronic  Engineers 
The  electronic  engineers  we  need 
should  have  had  four  to  ten  (or  more) 
years  experience  with  electronic  com¬ 
puters  employing  pulse  amplifying, 
wide  range  linear  amplifying  and  rate 
circuits  ...  or  they  must  have  dealt 
with  null  balance  devices  employing 
both  vacuum  tube  and  magnetic  am¬ 


plifiers  ...  or  with  servomechanisms 
and  plant  control  systems  ...  or  they 
should  have  had  experience  in  liaison 
in  those  fields  with  customers  or  con¬ 
tractors  and  designers  of  component 
equipment. 

Other  Engineers  deeded 
We  also  need  mechanical  engineers 
with  skill  and  experience  in  fluid  flow 
and  heat  transfer,  or  with  the  design 
and  operation  of  central  station  or 
marine  power  plants  .  . .  and  electrical 
engineers  skilled  in  the  design  of 
process  regulators,  indicators  and  con¬ 
trol  devices  for  liquid  level,  flow,  tem¬ 
perature  and  pressure. 

You'll  Like  Working  Here 
When  we  get  people  out  here  and 
talk  to  them,  we  find  them  ready 
and  eager  to  work  here.  There  is 
something  fascinating  about  it.  Maybe 
it’s  because  there  aren’t  many  places 
in  the  world  where  the  work  you  do 
seems  to  have  much  influence  upon 
what’s  happening  in  the  world.  Out 
here,  it  might.  Even  if  you  only  find 
a  way  to  improve  a  heat  exchanger. 

We  know  the  men  we  are  after 
would  like  it  here  at  Westinghouse. 
It’s  an  engineer’s  kind  of  company. 
It’s  big,  with  thousands  of  employes, 
yet  every  fourth  one  is  an  engineer. 
Many  of  them  have  been  here  20  and 
25  years  .  .  .  and  more  than  half  the 
top  executives  are  engineers. 

There  are  good  jobs  here,  at  good 
money.  And  there  will  continue  to  be 
good  jobs  in  this  division  ...  no  matter 
what  happens.  Work  on  the  atomic 
engines  will  go  on.  National  security 
dictates  that. 

your  Wife  Will  Like  It  Here 
And  the  wives  of  the  men  we  are 
after  will  like  it  here,  too.  Sure,  the>  ’il 
have  to  live  near  Pittsburgh,  but  that’s 
no  punishment  these  days.  This  is  not 
the  Pittsburgh  of  old.  Someone  has 
said  that  Pittsburgh  is  now  one  of  the 


most  exciting  cities  in  America.  They’ve 
cleaned  up  the  old  smoke  and  dirt. 
They’ve  torn  down  many  of  the  old 
buildings.  They’re  pouring  billions 
into  new  residential  areas,  new  high- 
s|x*ed  lK)ulevards,  new  parkways  and 
other  facilities  for  good  living. 

Enjoy  Siihuritan  Living 
The  plant  is  at  the  Bettis  Field  air¬ 
port,  13  miles  southeast  of  the  city, 
in  a  suburban  section  of  rolling  hills. 
Not  far  away  is  Mt.  I>cl>anon,  one 
of  the  finest  suburban  living  areas, 
where  many  of  our  people  live,  and 
Whitehall  and  Brentwood,  bustling 
new  communities  where  the  downtown 
department  stores  have  branches  with 
lots  of  room  to  park.  Your  wife  would 
like  to  know  she  can  get  all  those 
Westinghouse  appliances  Betty  Furness 
talks  alx)ut  at  nice  discounts. 

For  people  who  arc  just  getting 
started,  there  are  lots  of  one  and  two 
Ixjdroom  apartments  within  easy  driv¬ 
ing  distance.  For  families  with  chil¬ 
dren,  there  arc  five  colleges  and  uni¬ 
versities  and  the  fine  schcxjl  system 
that  goes  with  that  kind  of  higher 
education.  For  people  who  like  cul¬ 
tural  advantages,  there  is  a  fine  sym¬ 
phony,  an  outdoor  civic  light  opera, 
one  of  the  world’s  great  art  exhibits,  a 
top-ranking  museum,  a  planetarium, 
famous  Carnegie  libraries. 

Volt  Get  Extra  Benefits 

Westinghouse  employes  enjoy  a  lot 
of  extra  licnefits,  too — a  modern  pen¬ 
sion  plan;  life,  sickness  and  accident 
insurance  and  hospitalization;  and  the 
opportunity  to  purchase  Westinghouse 
stock  at  favorable  prices. 

All  in  oil,  th«rn  can  b«  groat  things 
in  stor*  for  th«  right  man  if  thay 
writ#  to  C  F.  Stawart,  Atomic  Fowor 
Division,  Wostinghouso  Eloctric  Cor¬ 
poration,  Box  146t,  Pittsburgh  30,  Pa. 

Our  problem  is  to  reach  the  right 
men.  That’s  why  we  say  “How  would 
you  solve  this  problem?’’ 

Maybe  you  know  someone  who 
should  be  out  here.  Maybe  it's  you. 
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the  most  revolutionary 
miniature  chopper! 


the  AIRPAX 


MIDGET 


Smoll  size  ond  big  performonce  have  won  wid»‘  accloim  for  the 
C7  A  7  MIDGET  chopper  itT  the  short  time  since  production  was 
relectsod  Available  with  SPOT  contocts  a  6  3  volt  drive  for 
400  cycle  operation,  usuolly'  o  380  to  420  cycle  frequency  range. 
Phase  angle  measurc'd  from  a  driving  sine  wave  to  midpoint 
of  contact  dwell  is  a  nominal  65  ,  with  a  dw«>ll  of  approximately 
135  Units  opercrte  successfu^lly 'over^  a  very  widi  temp^roture 
ran'ge,  arc  fully  herrsietically  sealed  and  may  be  exposed  to 
f^igh  ciltifud»'s,  humidity'  vibration  and  shock  without  damage 
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ELECTRONS  AT  WORK  (centinaeci) 

sired  thickness,  depending  on  the 
formation  voltage  used.  Volume 
comparisons  of  General  Electric 
Tantalytic  capacitors  with  paper  ca¬ 
pacitor  are  shown  in  Fig.  1. 

The  market  price  for  paper  ca¬ 
pacitors  has  long  been  established 
and  the  opportunities  of  further  de¬ 
crease  in  prices  due  to  large  quan¬ 
tity  production  may  be  small.  The 
I  tantalum-foil  capacitor  line  is  not 
yet  in  mass  quantity  production  and 
with  further  development  and  sim- 
pliflcation  of  manufacturing  proces¬ 
ses,  large  reductions  in  prices  are 
possible. 

A  Control  System  for 
Microwave  Radio 

A  SUCCESSFUL  MICROWAVE  radio 
relay  system  requires  that  many  of 
the  radio  stations  be  located  on 
mountain  tops  and  other  places  far 
removed  from  thickly  populated 
areas.  These  stations  are  normally 
unattended,  and  it  has  been  nec¬ 
essary  to  develop  a  remote  control 
system  so  they  may  be  operated  by 
men  in  convenient  locations. 

The  remote  control  system  used 
for  operating  unattended  radio  sta¬ 
tions  utilizes  telephone  lines  known 
as  radio  order  circuits  for  trans¬ 
mitting  some  of  the  required  sig¬ 
nals. 

Remote  control  signals  are  trans¬ 
mitted  over  the  radio  order  circuit. 
The  sending  circuit  in  the  alarm 
center  consists  of  a  1,600-cycle 
Wien  bridge  oscillator,  a  balanced 
modulator  and  a  second  Wien  bridge 
oscillator  adjustable  to  12  frequen¬ 
cies  spaced  16  cycles  apart  between 
277.5  and  442.5  cycles.  A  complete 
director  signal  or  order  consists 
of  a  1-second  spurt  of  the  1,600- 
cycle  tone.  This  tone  is  modulated 
for  the  first  half  second  by  one  of 
the  lower  frequencies  and  for  the 
second  half  second  by  another  of 
these  frequencies.  Each  combina¬ 
tion  is  individual  to  the  auxiliary 
station  called. 

The  remote  control  signals  are 
transmitted  over  a  telephone  order 
circuit  also  used  for  voice  trans¬ 
missions.  It  is,  therefore,  necessary 
that  the  signal  receiving  device  at 
the  auxiliary  unattended  station  be 
designed  in  such  a  way  that  it  will 
not  be  falsely  operated  by  voice 
currents.  This  device  is  shown  in 
block  form  in  Fig.  1.  The  signals 
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You  can  get  rod  or  drawn  bar  of  Chase  Free- 
Cutting  Brass,  Copper  or  a  wide  variety  of 
other  copper  alloys  at  one  stop  —  the  Chase 
Warehouse  nearest  you! 

When  you  want  free-cutting  materials,  it  pays 
to  buy  Chase  —  for  Chase  rod  and  drawn  bar 
yield  the  shorter  chips  that  make  for  easier 
machining,  longer  tool  life.  They  produce 
smooth,  clean-surfaced  products  —  less  expen¬ 
sive  to  buff  or  polish  before  lacquering, 
enameling  or  plating. 

And  when  it  comes  to  re-ordering,  remember 
that  Chase  alloys  are  uniform  —  repeat  orders 
of  the  same  alloy  always  have  the  same  cutting 
characteristics. 


ELECTRONICS  — May,  1953 


pressure  sensifivify 


The  accurate  measurement  of  pressures  is  basic  in 
many  of  our  aircraft  instruments  and  controls.  Our 
expanded  activities  now  cover  the  four  distinct  yet 
allied  fields  of 

W  AIRCRAFT  INSTRUMENTS  AND  CONTROLS 
^  OPTICAL  PARTS  AND  DEVICES 
MINIATURE  AC  MOTORS 
RADIO  COMMUNICATIONS  AND 
NAVIGATION  EQUIPMENT 

Current  production  is  largely  destined  for  our  defense 
forces;  but  our  research  facilities,  our  skills  and  tal¬ 
ents,  are  available  to  scientists  seeking  solutions  to 
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FIG.  1 — ^Bleck  dlagrean  oi  Ihs  rmnot* 
coatrol  system  lor  mlcrowovo  relay 
stations 


from  the  line  are  amplified  and 
paued  through  a  modulator  to  ob¬ 
tain  the  lower  or  modulating  fre¬ 
quency. 

This  frequency  is  amplified  and 
applied  to  a  group  of  4  or  5  tuned 
reed  relays.  When  the  first  half  of 
a  signal  is  received,  one  of  the 
rela]rs  operates  to  close  its  contact 
and,  by  means  of  a  vacuum-tube 
amplifier,  operates  a  relay  in  the 
as.sociated  relay  translator.  This 
relay  remains  operated  for  approxi¬ 
mately  1  second  to  await  the  ar¬ 
rival  of  the  second  half  of  the  signal 
to  operate  a  second  tuned  reed  re¬ 
lay.  The  relay  translator  then  con¬ 
nects  ground  to  one  of  10  output 
signal  leads. 

When  4  tuned  reed  relays  are 
used  12  sequences  are  possible. 
This  system  is  arranged,  however, 
so  that  only  10  sequences  are  used 
at  any  one  auxiliary  station. 

The  sending  end  of  the  director 
system  is  arranged  to  produce  12 
different  modulating  frequencies 
making  available  132  sequences. 
Only  120  of  these  sequences  are 
used.  The  sequences  are  divided 
into  groups  of  10  and  assigned  to 
as  many  as  12  different  auxiliary 
stations  permitting  operation  of  a 
maximum  of  12  auxiliary  stations 
on  any  one  radio  order  circuit  or 
from  any  one  control  center. 

The  receiving  end  of  the  director 
system  is  protected  against  false 
operation  on  voice  currents  by  a 
guard  circuit,  an  automatic  gain 
control  feature  and  the  sharp  tun¬ 
ing  of  the  reed  relays.  The  guard 
circuit  consists  of  a  900-cycle  low- 
pass  filter  and  amplifier  and  a  recti¬ 
fier  arranged  to  disable  the  low 
frequency  amplifier  in  the  signal 
receiver  in  the  presence  of  voice 
currents  or  other  low  frequency  dis- 
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ELECTRONS  AT  WORK  (contiRMd) 

turbances.  The  automatic  gain  con¬ 
trol  feature  on  the  input  amplifter 
of  the  signal  receiving  device  oper¬ 
ates  partly  from  the  level  of  the 
1,600-cycle  carrier  current  and 
partly  from  the  low  frequency  out¬ 
put  of  the  demodulator. 

The  armatures  of  the  tuned-reed 
relays  are  miniature  tuning  forks 
equipped  with  contacts.  These  re¬ 
lays  are  capable  of  operation  over  a 
band  of  frequencies  only  2  cycles 
wide.  Their  contacts  are  quite 
delicate  so  that  it  is  necessary  to 
provide  vacuum-tube  amplifiers  be¬ 
tween  these  contacts  and  the  heav¬ 
ier  telephone  tsrpe  relays  used  in  the 
relay  translator. 

This  narrow  band  operating  fea¬ 
ture  of  the  tuned-reed  relays  aids 
in  preventing  false  operation  on 
voice  currents  but  does  require  that 
the  low-frequency  tones  operating 
these  relays  be  transmitted  by  mod¬ 
ulating  a  1,600-cycle  tone.  This 
technique  prevents  frequency  shift 
of  the  tuned-reed  frequencies  in 
cases  where  a  single  sideband  car¬ 
rier  system  is  used  for  the  radio 
order  circuit. 

The  10  output  or  order  leads 
shown  in  Fig.  1  may  be  used  to  con¬ 
trol  various  circuits  in  the  unat¬ 
tended  station.  These  are  used  for 
starting  the  emergency  gas  engine 
for  test,  for  starting  the  indicator 
system,  operating  transmission 
switches,  etc. 

This  article  has  been  abstracted 
from  a  paper  entitled  “Cl  Alarm 
and  Control  System  for  Microwave 
Radio”  by  H.  M.  Pruden,  presented 
at  the  AIEE  Winter  Convention, 
1963. 


Power  Required  by  a 
Shunt  Impedance 

It  is  often  necessary  to  shunt  an 
impedance  across  some  portion  of  a 
linear  circuit  and  the  question  then 
arises  as  to  the  amount  of  addi¬ 
tional  power  the  generator  in  this 
circuit  will  have  to  supply.  Zepler' 
gives  a  simple  method  of  finding 
this  additional  power.  It  involves 
the  use  of  Thevenin’s  theorem  to  set 
up  an  intermediate  circuit  by  which 
a  new  impedance  can  be  found, 
which,  shunted  directly  across  the 
generator,  will  cause  the  generator 
to  supply  the  same  additional  power 
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NOW!  Dependable  pressure  monitoring  of 
high  vacuum  systems  during  processing 


The  new  Litton  Ionization  Gauge  is  a 
rugged  and  completely  dependable 
production  tool  for  monitoring  pres* 
sures  from  10^  to  10“^  mm  Hg.  The 
instrument  is  a  Philips-type  gauge*, 
specifically  engineered  for  constant 
production  monitoring  of  high  vacuum 
pressures.  It  eliminates  annoyance  and 
costs  of  bumed-out  gauges,  activation 
of  poisoned  cathodes,  heating  of  grids, 
etc.  Even  in  steady,  day-after-day  use, 
it  requires  no  attention  other  than  a 
chemical  cleaning  about  twice  a  year. 

Cold  Cothodo  Emiftor 

The  Type  L-3032  gauge  was  de¬ 
veloped  within  Litton  Engineering 
Laboratories  to  facilitate  our  own  man¬ 
ufacturing  of  vacuum  tubes.  It  utilizes 
crossed  electric  and  magnetic  fields 
which  enhance  collision  probability  in 
a  small  volume  so  that  a  cold  cathode 
emitter  can  be  used.  Thus  operation, 
even  at  atmospheric  pressure,  will  not 
damage  the  tube.  (In  normal  use,  the 
tube  is  not  operated  until  black-out  of 
the  vacuum  system  is  reached.  Good 
relative  pressure  readings  are  available 
throughout  the  range  of  10^  to  10~^ 
mm  Hg.)  Type  L-3032  tubes  have  been 
tested  during  the  past  two  years  on  Lit¬ 
ton  vacuum  tube  production  lines.  They 
are  now  installed  on  every  exhaust  sta¬ 
tion  in  our  plant 

Monel -Encased 

The  Ion  Gauge  T\ibe  is  composed  of 
a  monel-encased  interaction  space  with 
the  case  near  ground  potential.  A  ni- 
chrome  wire  anode  at  2,500  volts  is 
centered  within  the  case.  An  outgassing 
6.3  volt  heater  is  mounted  near  the 


Type  1-3032  Ionization  Oavgo 


monel  case,  but  insulated  from  it 
A  diameter  kovar  tube,  insulated 
from  the  monel  case  by  a  glass  seal,  is 
supplied  for  conhection  to  the  vacuum 
line.  The  magnetic  field  is  provided  by 
permanent  magnets  mounted  in  a  sheet 
steel  shell.  This  shell  also  serves  as  a 


return  magnetic  path,  connection  block, 
package  envelope  and  oven  for  the  out- 
gassing  heater.  Electrical  connections 
are  made  to  binding  posts  on  the  steel 
case.  The  tube  weighs  but  22  oz.  and 
measures  7"  x  5"  x  3V^''. 

Model  4301 

Ionization  Gauge  Amplifier 

This  amplifier  is  a  companion  instru¬ 
ment  for  Type  L-3032  Ionization  Gauge 
T\ibe.  It  includes  range  switches  for 
measuring  from  10^  to  10^  mm  Hg., 
a  special  leak-check  range  providing 
full  scale  deflection  at  any  pressure, 
built-in  calibrating  circuits  and  a  switch 
for  outgassing  the  gauge  tube  heater. 


Medal  4301  Amplifier 


It  consists  of  a  high  voltage  rf  power 
supply,  a  vacuum  tube  voltmeter  cir¬ 
cuit  with  current-sampling  resistors,  a 
6.3-volt  transformer  (to  provide  current 
for  the  outgassing  heater  in  Type  L-3032 
Ionization  Gauge  T\ibe)  and  a  self¬ 
regulating  low  voltage  power  supply 
providing  wide  input  voltage  variation 
without  affecting  performance.  Electri¬ 
cal  connection  is  by  cable  with  banana 
plugs  to  Type  L-3032  Ion  Gauge.  Power 
supply  requirements  are  1 10  volts,  60 
cps.  The  instrument  measures  10"  x  8" 
X  8".  Weight  is  17  Vi  lbs. 


*LfC#n84d  und«r  Philips  loboroforits,  liH.  fof*Af  No.  2197079 
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FIG.  1 — Circuit  sinplification  for  ahunt 
bupadonco  calculations 

that  it  must  supply  when  the  de¬ 
sired  point  of  the  original  circuit. 
The  steps  are  as  follows : 

1.  Remove  the  shunting  im¬ 
pedance  Z  and  determine  the  volt¬ 
age  at  the  point  where  Z  is  to  be 
connected. 

2.  With  Z  removed  and  the  gen¬ 
erator  E  shorted,  determine  the  in¬ 
ternal  impedance  of  the  circuit 

3.  Now  set  up  an  intermediate 
circuit  composed  of  the  voltage,  E', 
determined  in  step  1,  the  internal 
impedance  Z«  determined  in  step  2 
and  the  shunting  impedance  Z. 

4.  Now  with  this  intermediate 
circuit,  determine  a  new  impedance 
Z„  which  shunted  directly  across 
the  generator  will  cause  the  same 
additional  power  to  be  supplied  that 
will  be  required  when  Z  is  shunted 
across  the  desired  point  in  the 
original  circuit.  That  is 


6.  Now  make  the  final  circuit 
composed  of  E,  the  new  value  of  Z, 
and  Z  and  the  power  supplied  by 
E  will  the  desired  additional  power 
required. 

Note  that  this  is  not  the  power 
that  Z  takes  from  the  generator  but 
is  the  extra  power  the  generator 
must  supply  because  Z  is  shunted 
across  part  of  the  circuit.  Some  of 
this  extra  power  will  be  consumed 
in  Z  and  the  rest  of  it  will  be  dissi¬ 
pated  in  the  remainder  of  the 
cireuit. 

As  an  example,  consider  Fig.  1 
where  it  is  desired  to  know  the 
effect  on  the  generator  of  shunting 
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Corning  Metallized  Glass  Midget 
Trimmer  Capacitors  are  produced  by 
permanently  bonding  metal  to  tubes 
made  of  glass  with  practically  zero 
temperature  coefficients  in  the  VHF 
range.  This  means  negligible  capac¬ 
ity  change  even  with  widely  variable 
ambient  temperatures. 

To  further  increase  stability  for 
such  critical  applications  as  high 
frequency  amplifiers  and  oscillator 
circuits,  these  trimmers  can  be  sup¬ 
plied  with  fittings  for  direct  traverse 
trimming  that  permits  the  trimming 
slug  to  move  in  and  out  without 
turning.  This  assures  negligible  ca¬ 
pacity  shift  under  vibration,  and  an 
absolutely  smooth  capacity  curve. 
Critical  tuning  is  simplified. 

For  general  high  frequency  uses, 
Corning  Midget  Trimmer  Capacitors 


can  be  furnished  with  more  economi¬ 
cal  rotating  slugs.  Both  types  are 
available  from  .3  to  12  u.u.f.,  or  can 
be  designed  to  meet  your  own  par¬ 
ticular  requirements,  including  split 
stators.  Their  compact  coaxial  shapes 
and  convenient  mounting  bushings 
simplify  multiple  installations,  as  in 
multi-channel  fixed  tuned  high  fre¬ 
quency  circuits. 

Produced  on  automatic  machinery 
to  close  tolerances,  Corning  Midget 
Trimmer  Capacitors  can  be  manu¬ 
factured  in  quantity  with  electrical 
characteristics  held  to  very  close 
limits. 

Our  engineers  will  be  glad  to  help 
you  with  whatever  design  assistance 
you  need.  For  complete  information, 
just  clip  the  coupon  below,  or  write 
and  tell  us  your  problem. 


Corning  Mrtallized  Class  Inductances 
also  afford  high  stability.  They  can  be 
manufactured  to  exacting  specifications 
in  uniform,  variable  or  double  pitched 
windings.  Fixed  tuned,  permeability 
tuned  or  permeability  tuned  inductance- 
trimmer  combinations  can  be  supplied 
with  appropriate  cores  and  convenient 
mounting  bushings.  Automatic  machin¬ 
ery  keeps  unit  cost  low,  precision  high. 


{LCCTRONS  AT  WORK 


(eon  tinned) 


L  across  €„ 

1.  The  voltage  across 


2.  The  internal  impedance  is 
made  up  of  Ci  shunted  by  C». 

3.  The  intermediate  circuit  is 
given  in  Fig.  2. 

4.  The  equivalent  impedance,  Z„ 
which  can  be  shunted  directly 
across  the  generator  to  determine 

j  the  extra  power  required  is 

Z.-(  f,)(Z.  +  Z.) 

C,+C,)(  « 

I  The  first  term  of  this  equivalent 
'  Z  represents  a  capacitance 


_ C,*_ 

(C,  +  C,) 

and  the  second  term  an  inductance 


with  Brush  Oscillograph 

This  Electronic  Analog  Computer,  developed  and  manufactured 
by  the  Boeing  Airplane  Company,  permits  engineers  to  explore 
problems  in  all  their  variations  at  one  time.  Hours  of  laborious 
calculations  are  eliminated. 

With  the  \ise  of  the  Brush  ^•channel  Oscillograph,  results  from  as 
many  as  six  different  computations  are  recorded  simultaneously. 
Plotting  of  results  is  not  necessary,  since  the  Brush  Oscillograph  pro* 
vides  permanent  chart  records — immediately  I 

Boeing  uses  Brush  Recorders  extensively  in  their  analog  computer 
activities  and  indicates  that  their  experience  with  this  equipment  has 
been  very  satisfactory. 

Investigate  Brush  Recording  Analyzers  for  your  studies  ...  in  the 
laboratory,  on  the  test  floor,  in  the  field.  Expert  technical  assistance 
^m  Brush  representatives  located  throughout  the  17.  S.  In  Canada : 
A.  C.  Wickman,  Limited,  Toronto.  For  bidletin  wi^te  Brush  Elec* 
tronics  Company,  Dept.  K*5, 3405  Perkins  Ave.,  Cleveland  14,  Ohio. 


Stanford  Atom  Splitter 


RECORDS  6  VARIABLES  AT  ONCE 


5.  The  final  circuit  is  given  in 
Fig.  3,  where  the  power  is  fictitious 
since  there  is  no  resistance. — K.  H. 

(1)  E.  EX  Zepler,  A  Network  Theo¬ 
retic  Wireltaa  Engineer,  p  44,  Feb. 
1952. 
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BRUSH  ELECTRONICS 

ELECTRONIC  INSTRUMENTS  FOR  INDUSTRY 
FIEZOELCCTRIC  MATERIALS  •  ACOUSTIC  DEVICES 
ULTRASONIC  EOUIFMENT  •  TAPE  RECORDERS 
RECORDINS  EOUIPMSHT 
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fcrmtrlf 

Tht  Bnuh  DtvaUpmtnt  Ca 
Mnuk  Eketruua  Ctmfeny 
is  en  epsretint  mssii  sf 
Ckeis  Certeretims 


Mordi  nsM  the  firing  chambor  ibown 
in  th«  photograph.  Edward  L.  Giaston. 
Director  of  Stanford  UniTortHy's  micro- 
woTO  laboratory  la  shown  aiming  oloc- 
tron  hnllotB  shot  down  tho  200-ioot  gnn. 
Thoy  attain  a  spood  99.9  porconi  that 
of  light  in  tho  first  foot  travolod 
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Commercial  MAuNETRQN  applications 


i 
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MICROTNIRM  —  Ih*  modarn  microwava  Radar  D!a> 
lharmy,  F.C.C.  appravad,  u*ad  in  hoipitalt,  clinics  and 
doctors'  oHicas  throughout  tha  world.  It  incorporatas 
tha  Mognatron  Tuba  picturad. 


RAYTHEON  MAGNETRONS 


RtUABIUTY — thousands  of  Raytheon  CW  Magnetrons 
daily  commercial  use.  Their  performance  record 
has  been  remarkably  free  of  failures. 

LONG  UFE — Raytheon  Magnetrons  have  been  in  active 
commercial  use  for  five  years  —  operating  for  thou* 
sands  of  hours. 

LOW  COST  —  in  the  many  applications,  where  pene* 
trating  heat  is  needed.  Magnetrons  can  provide  the 
least  expensive  source  of  power. 

\  HOW  ABOUT  YOUR  IDEAS  ON 

J  MICROWAVE  APPLICATIONS? 

Raytheon  has  the  application  engineering  staff  and 
the  design  and  production  resources  to  be  of  maxi¬ 
mum  assistance  to  you.  Why  not  talk  to  us  soon? 


RAYTHEON  M ANUPACTURINO  COMPANY 


■  VISION 
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Air  Comparator  Tests 
Electron  Guns 


Setup  lor  using  air  stream  to  moosuro 
oloetrodo  spodngo  on  a  production 
basis 


In  the  production  of  electron 
guns  for  Sylvania  television  picture 
tubes,  the  important  and  critical 
grid-to-catbode  spacing  is  adjusted 
to  within  5/10,000  of  an  inch  by 
directing  a  stream  of  clean  air 
through  the  opening  between  the 
grid  and  cathode.  A  comparator 
then  measures  the  resistance  to  the 
air  flow.  If  the  spacing  is  too  great, 
the  sir  resistance  will  be  low.  Close 
spacing  gives  too  high  a  resistance 
to  air  flow. 

The  operator  places  the  gun 
structure  in  a  jig  to  which  the  air 
stream  is  fed  with  flexible  tubing. 
A  lever  on  the  jig  is  then  pushed 
to  actuate  rubber  gaskets  that  give 


the  required  air-tight  seals  around 
the  gun,  and  the  reading  of  the 
comparator  is  noted.  Arrows  are 
marked  on  the  comparator  scale 
window  To  indicate  tolerance  limits 
for  a  particular  type  of  gun. 

The  technique  has  the  impiortant 
advantage  that  no  gage  or  other 
tool  comes  in  contact  with  the  sur- 


Production-line  assembly  of  the 
chassis  for  the  PRC-6  hand-carried 
f-m  transmitter-receiver  is  expe¬ 
dited  by  Raytheon  through  use  of 
a  special  die-cast  cradle  that  can 


face  of  the  cathode.  This  eliminates 
the  possibility  of  chemically  con¬ 
taminating  the  cathode.  Operators 
wear  finger  protectors  to  prevent 
contaminating  the  outer  structure 
of  the  gun  with  body  salts  due  to 
perspiration.  Gun  structures  await¬ 
ing  tests  are  stored  in  transparent 
Lucite  tote  boxes. 


easily  be  pushed  along  the  line  on 
steel  tracks. 

Corner  posts  on  the  cradles  are 
designed  to  permit  safe  stacking 
when  finished  units  must  be  stored 


Um  of  Mlf-otackiag  Ao<a>t  carrion  oa  paoo-along  oosomblr  Ubo 


Work  Carrier  for  Pass- Along  Line 
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REMEMBER,  MERLIN,  ^ 
WAND  WAVING  IS 
STRICTLY  HOCUS-POCUS! 


Pulling  a  rabbit  out  of  a  hat  is  fine 
for  entertainment,  we  agree.  But  not  even  a 
magician  can  make  good  on  the  fantastic 
claims  attributed  to  cheaper  solders,  the  mystery 
alloys  with  a  secret  ingredient,  that  are 
supposed  to  equal  the  performance  of  higher 
tin  content  solders.  Today,  as  always,  Kester 
believes,  the  quality  of  the  soldered  connection 
is  what  counts . . .  not  an  infinitesimal 
saving.  Tliat’s  why  Kester  Solder  has  been  a 
"star  performer”  for  more  than  50  years! 


for  your  specific  toldor  roqviromonh, 
remember  Ketfer  “44"  Kosin,  “Rosin-fiy"  or  Plastic 
Rosin-Coro  Solder . . .  with  exact  core  size  or 
flux-content  “tailored"  to  every  job. 


420i|WRIGHTW00D  AVENUE,  CHICAGO  39.  lUINOIS 
NEWARK  5,  NEW  JERSEY  •  BRANTFORD,  CANADA 
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We«t  nMTC  MfWMetMer  Um  e—i  cera  ee  lest  eet« 


temporarily  before  being  placed  in 
housings.  For  stacking,  projecting 
pegs  at  the  top  of  one  carrier  fit 
into  holes  in  the  bottom  posts  of 
another  carrier. 

Each  chassis  is  locked  in  position 
in  its  carrier  with  four  nuts  and 
bolts.  Since  chassis  holes  for  these 
bolts  are  slotted,  the  bolts  need  only 
be  loosened  slightly  to  remove  a 
finished  chassis. 

With  a  pass-along  line,  the  work 
must  progress  in  orderly  succession, 
whereas  with  power-driven  con¬ 
veyor  belts  a  chassis  may  occasion¬ 
ally  get  past  without  receiving  its 
quota  of  parts  or  work. 

A  wood  bridge  is  placed  over  the 
pa.Hs-along  line  at  each  work  posi¬ 
tion.  This  blocks  passage  of  car¬ 
riers  and  at  the  same  time  allows 
the  operator  to  bring  the  carrier 
to  a  more  convenient  closer  position 
for  assembly  work. 


Stratosphere  Chamber  Tests  Missile  Controls 

To  EXPEDITE  environmental  testing  feet  of  altitude,  practically  a  vac- 
of  prototype  electronic  components  uum.  Temperature  and-  humidity 
for  guided  missiles,  the  Pacific  are  also  variable  to  simulate  atmos- 
Division  of  Bendix  uses  a  64-cubic-  pheric  conditions  to  which  elec- 
foot  chamber  that  can  take  equip-  tronic  controls  would  be  subjected 
ment  up  to  the  equivalent  of  160,000  during  the  flight  of  a  missile. 


Stratotphvr*  chainb«r  mad*  for  B*n<Ux  by  B*mco  IiiCm  uaing  Squat*  D  *quipm*nl 
for  powor  control  and  Honoywoll  r*cord*r*  on  tb*  control  rack*  at  th*  root 


Production  Testing  of  Magnetron  Cavities 


By  Makkus  Nowocrodzki 

Amperex  Blectronic-  Corp. 
nioknville.  L.  AT.  y. 


The  usual  unloaded,  loaded  and 
coupled  Q-factor  measurement  pro¬ 
cedures  are  hardly  adaptable  to 
production-type  quantity  testing  of 
cavity  resonators.  It  is  desirable, 
however,  to  perform  Q-factor  meas¬ 
urements  on  a  production  basis  in 
magnetron  assembly  w'ork,  where 
the  resonant  cavity  properties  are 
of  major  importance  to  the  opera¬ 
tion  of  the  oscillator.  In  visual  dis¬ 
play  metho<l.s  for  this  type  of  test, 
the  determination  of  loaded  Q  de¬ 
pends  upon  the  evaluation  of  the 
half-power  bandwidth,  which  is 
always  a  somewhat  involved  pro¬ 
cedure.  This  article  presents  a 
method  wherein  the  difficulty  is 
overcome  by  measuring  the  detun¬ 
ing  with  a  known  mismatch  rather 
than  the  bandwidth,  so  that  the 
coupled  Q  rather  than  the  loaded  Q 
is  obtained  experimentally.  This 
together  with  a  standard  measure¬ 
ment  of  the  voltage  standing  wave 
ratio  suffices  to  determine  all  three 
Q-f actors  of  the  resonant  structure. 

The  apparatus  required,  shown  brid  junction  is  used  to  monitor  waveform  derived  from  the  oscillo- 

in  Fig.  1,  is  similar  to  that  used  the  wave  reflected  from  the  cavity  scope  time-base  circuits, 

in  the  absorption  method  of  cavity  under  test.  The  klystron  oscillator  If  the  klystron  oscillator,  for  a 
wavelength  measurements.  A  hy-  is  swept  in  frequency  by  a  sawtooth  given  adjustment  of  its  tuning 


Production  s*tup  for  cold-l**tlnq  onod*  Mock*  of  typ*  2ISS  maqnotron*.  Block*  for 
2148  and  4J52  tub**  or*  on  b*nch  oUo,  owoftinq  t**t.  Cabia*t  contola*  kly*tron 
pOTr*r  *upply  ond  o*cfUo*cop*  circuit*.  Operator  i*  adjnetiaq  kly*tron  oecillotor 
with  right  bond 
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ANOTHER  PERFORMANCE  REPORT  FROM  CONDENSER  PRODUCTS  COMPANY 


We  had  a  high  voltage  power 
supply  problem  .  •  • 


*‘Our  problem  was  to  find  a  30,000  volt  power 
supply  to  be  used  as  a  source  of  voltage  for  kine¬ 
scopes.  It  also  had  to  be  suitable  for  experimental 
work  and  in  airborne  equipment.  The  main  con¬ 
siderations  were  small  size  and  light  weight,  but 
also  we  needed  a  design  that  would  conform  to 
military  specifications. 


‘  We  consulted  *CP*  and  told  them 
what  we  needed  .  . 


The  Engineering  Department  designed  a 

power  supply  with  the  following  characteristics  < 

Input  voltagei  115  V  AC 
Frequency  s  320  to  1000  CPS 

Output  voltage:  0-30  KV  continuously  variable  — J 
ma  rated  current. 

Ripple  voltage:  Less  than  .1  peak-to-peak  at  maxi¬ 
mum  rated  current  of  3  ma 

Temperature:  To  operate  over  a  range  of  — 10*C  to 
-f-S5*C  and  95%  relative  humidity. 

General:  To  operate  effectively  in  any  position. 

Taking  advantage  of  hermetic  sealing  and  oil-filled 
construction  in  addition  to  new  techniques  and  use  of 
plastic  film  for  high  voltage  capacitors.  Condenser 
noducts’  Engineers  developed  type  PS^3C400  to 
comply  with  all  requirements.  Size  of  unit  is  5Vk  x 
514  X  6^4".  Total  weight:  11  lbs. 


filling  orders  for  HiVolt  Power  Supplies 

in  the  following  ranges;  2,000  V,  5,000  V,  12,000  V,  15,000  V,  30,000  V,  and 
50,000  V,  at  frequencies  of  60  cycles  and  400  to  1,000  cycles.  HiVolt  Power 
Supplies  are  engineered  for  various  applications.  Because  of  their  small 
size,  light  weight,  flexibility,  and  ease  of  operation  “CP”  HiVolt  Power 
Supplies  are  ideal  for  operation  of  display  tubes,  radiation  counters,  photo¬ 
flash  devices,  dust  and  electrostatic  precipitators,  oscilloscopes,  insulation 
testers,  spectographic  analyzers  and  other  equipment. 


#  Your  engineering  problem  will  receive 
the  immediate  attention  of  our  design  and 
specification  engineers. 


^^roducts  Company 


ondenser 


OLviticn  et  Nsw  Hovsn  Clash  g  Watsli  Casspany 


Matmfacturert  of:  Classmike  Capacitors  •  Plasticon  Capacitors  •  HiVolt  Power  Supplies  •  Pulse  Forming  Network 


Send  for  catalogue  on: 

□  Glassmikes  □  HiVolt  Power  Supplies 

□  Plasticons  □  Pulse  Forming  Notworks 


ELECTRONICS  — Moy,  1953 


WHICH 

PILOT 

LIGHT 

DO 

YOU 

NEED? 


PRODUCTION  TECHNIQUES 


(contiMucd) 


FIG.  1 — S«tiip  lor  tMttnq  mlcrowavo 
CGTity  rotonoiom  boioro  auomblr  in 
magnolTons 


mechanism,  is  being  swept  through 
a  range  of  frequencies  which  in¬ 
clude  the  resonant  frequency  of  the 
cavity,  an  absorption  dip  in  the 
klystron  mode  pattern  will  be  ob¬ 
served  on  the  oscilloscope.  The 
exact  frequency  /,  of  the  dip  can 
be  determined  by  superimposing  a 
wavemeter  marker  upon  this  ab¬ 
sorption  pattern  ^as  in  Fig.  2A. 

Next,  the  calibrated  mismatch 
transformer  is  adjusted  for  a  pre¬ 
determined  value  of  mismatch.  For 
magnetron  cavities,  the  mismatch 
of  interest  is  usually  that  intro¬ 
ducing  a  vswr  of  1.5:1,  since  the 
magnetron  pulling  factor  is  usually 
defined  as  the  maximum  variation 
in  magnetron  frequency  when  a 
mismatch  of  that  value  is  intro¬ 
duced  in  the  magnetron  output 
transmission  line  and  varied  over 
all  phases.  The  detuning  of  the 
cavity  is  measured  by  observing  the 
change  in  the  resonance  absorption 
dip  as  the  mismatch  is  varied  in 
phase.  Thus  the  maximum  fre¬ 
quency  variation  F  is  determined. 
The  value  of  Qo  for  coupled  Q  can 
now  be  calculated,  for  a  mismatch 
of  1.6:1  in  vswr,  from  Qo  =  0.417 
U/F. 

To  obtain  the  value  of  the  vswr 
at  resonance  r„  the  calibrated  mis¬ 
match  transformer  is  changed  both 
in  insertion  and  phase  until  the 
resonance  dip  in  the  klystron  mode 


This  Pilot  Light  Assembly  was  first 
made  to  accommodate  the  S-ll  tamp  and 
was  intended  for  use  in  the  cabs  of  great 
diesel  locomotives. 


Ul.  #E13521-I11 


THE  LITTLE  ONE 


The  miniaturization  program  on  defense 
products  required  the  development  of  this 
tub-miniature  light  It  is  used  on  communication 
equipment  and  aircraft  Midget  flanged  base 
bulbs  to  fit  are  rated  1.3,  6,  12,  and  28  volts. 


Dialco  HAS  THE  COMPLETE  LINE 
of  INDICATOR  and  PANEL  UGHTS 


to  suit  your  own  special  conditions 
and  requirements  will  be  sent  promptly 
and  without  cost.  Just  outline  your 
needs.  Let  our  engineering  department 
aaaist  in  selecting  the  right  lamp 
and  the  best  pilot  li^  for  YOU.  , 

Write  for  the  Dialco 
HANDROOK  of  PILOT  UGHTS 


marker 


Foremost  Manufacturer  of  Pilot  Lights 


FIG.  2 — RMononce  absorption  pattoms 
soon  on  cothods-ray  screen,  for  cavity 
resonance  widi  wavemeter  marker  ot 
U  (left)  and  lor  match  at  h 


HYACINTH  7-7600 


60  STEWART  AVENUE,  BROOKLYN  37,  N.  Y. 


Wont  iRor*  istorswtMS?  Um  pMt  csrS  m  lest  pegs. 
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'ATTENUATOR 

c 

\ _ Sweep  votjAcj 

y KLYSTRON  OSCILLATOR 

CHOOSE  SYNKOTE  CABLE  AND  WIRE 

for  Value  —  for  Service  —  for  Dependability 


FIRST  IN  COMMUNITY 
TV:  thil  ultra-ru9g«d 
Synkol*  coax  coblo  (RO 
59/U  and  ll/U)  li 
do vblo-ihioldod  and 
doub/o-iackofod,  trantmiti 
•  ignalt  ovor  long  dU- 
tanco*  with  virtwolly  no 
radiation  loisoi. 


NEW  FOR  UHF:  Synkoto 
"Ovoltubo"  twin-load  It 
a  tubular  air-dioloctric 
conttruction,  (oaturot  low 
attonuation.  Fitt  ordinary 
hardwaro,  can  bo  modo 
wootkortight  In  tocondt. 
Uniquoly  practical,  noth¬ 
ing  oliO  liko  H, 


30  CONDUCTOR  CARLE: 
—  a  Synkoto  cuttom-ongi- 
noorod  cablo  doilgnod 
and  manufocturod  fram 
timpio  tpoclRcationt  road 
ouor  tho  tuluphoif.  Diffi- 
cult-loaking,  hut  "duck- 
teup"ta  Floitoidoaginoort. 


"JUMRO"  TWIN-LEAD: - 
IRS  mil  wob— tho  strong- 
ott  TV  load-in  ovor  In- 
troducod.  Withitandt 
galot,  oxtromo  boat,  cold 
and  humidity.  Low  lost  — 
ghrot  oxcoiloni  rocoption 
in  Fringo  oroot. 


1*  Choose  for  Dependable  Construction 

You  want  to  be  sure  that  the  wire  you  buy  will  give 
dependable  service.  SYNKOTE  wire  is  warrant^  by 
Plastoid  to  be  made  of  the  finest  materials,  and  will 
meet  all  applicable  specifications. 

2*  Choose  for  Engineering  Know-How 

Possibly,  you  may  know  what  general  characteristics  you 
desire,  but  not  how  to  put  these  into  wire.  Plastoid's 
large  staff  of  engineers  can  transform  your  generalised 
requirements  into  a  finished  wire  or  cable.  Simply 
give  us  your  electrical  and  physical  requirements  — 
we’ll  design  the  cable. 

3s  Choose  for  Rapid  Delivery 

Plastoid’s  modem  manufacturing  facilities  mean  faster 
production  .  . .  more  rapid  deliveries  to  you. 

4*#  Choose  for  Friendly  Service 

You’ll  find  everyone  at  Plastoid  —  executive,  salesman 
or  engineer  —  friendly,  warm  and  informal  .  .  .  pleasant 
to  work  with  and  eager  to  do  business  with  you. 

5s  Choose  for  Reasonable  Cost 

Remember,  ’’bargains”  seldom  save  you  money.  In  the 
long  run,  it  pays  to  pay  a  fair  price  and  get  dependable 
wiVe.  For  true  wire  economy  specify  SYNKOTE 
—  manufactured  only  by  Plastoid  Corporation, 

Long  Island  City,  New  York 


MsssFscfsfsd  by  Tbs  mils  •  tsftsif  by  Fbs  Imh" 


plant:  HAMBURG,  N.  J.  •  offices:  42-61  24tk  St.,  Long  Island  City,  N.Y. 


mtTON) 
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Woxl  mort  lofermotioa?  Um  pwt  cord  oo  loxt  psgo. 
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CANNON 

PLUG 


PRODUCTION  TECHNIQUES  (continued) 

pattern  is  matched  out  at  the  cavity 
resonant  frequency  until  no  re¬ 
flected  wave  is  observed  at  the 
center  of  the  resonance  dip,  as 
shown  in  Fig.  2B.  The  value  of 
r,  can  then  be  read  directly  from 
the  calibration  curve  of  the  mis¬ 
match  pad,  after  which  unloaded 
Qp  for  an  overcoupled  cavity  (the 
usual  case  of  interest  in  microwave 
oscillator  design),  is  obtained  from 
Qb  =  r.Qc.  Now  the  loaded  Qt  can 
be  obtained  from  =  Qv/Qo  if 
desired. 

An  added  advantage  of  the 
method  as  applied  to  magnetron 
production  testing  is  the  fact  that 
F,  the  cold  magnetron  pulling  fac¬ 
tor,  is  determined  empirically.  In 
a  comparison  check  on  15  X-band 
magnetrons  with  varying  degrees 
of  coupling,  the  values  of  F  ob¬ 
tained  by  the  method  presented 
here  showed  closer  agreement  with 
the  measured  pulling  factors  on 
operating  tubes  than  those  calcu¬ 
lated  from  a  standard  Q-measure- 
ment  procedure.  Generally,  values 
of  Qb  and  Qc  obtained  by  this 
method  were  about  15  percent 
lower  than  those  measured  by 
standard  techniques. 

The  method,  because  of  its  sim¬ 
plicity  and  rapidity,  may  be  used 
to  advantage  in  magnetron  reso¬ 
nator  testing  to  discover  and  reject 
cavities  with  improper  coupling  at 
an  early  stage  in  the  costly  and 
complicated  procedure  of  magne¬ 
tron  assembly  and  processing. 


Desiccant  Calculator 

A  SLroE-TYPE  calculator  made  from 
transparent  Vinylite  accurately  in¬ 
dicates  in  a  second  the  number  of 
desiccant  units  required  per  pack¬ 
age  of  electronic  equipment  that 
has  been  packed  for  export.  One 
side  of  the  calculator  is  used  for 
rigid  containers  and  the  other  for 


Here  is  the  answer  to  a  frequent  question  we 
receive  from  people  everywhere.  Yes,  Cannon 
does  make  a  complete  line  of  accessories  to  be 
used  in  conjunction  with  the  AN  Series  of  con¬ 
nectors.  Complete  engineering  data  on  each  of 
these  is  given  in  the  Cannon  AN  Bulletin,  avail¬ 
able  on  request. 


yKloriei  ia  Lot  Anidef,  Toronto,  New  Haven,  Benton  Harbor.  Rep- 
nacnlativn  in  principal  cities.  Address  inquiries  to  Cannon  Electric 
Company,  Dept  E-120,  P.  O.  Box  75.  Lincoln  Heights  Station,  Loa 
Aagelea  31.  California. 


Daticctml  calculotor  lor  mlUlory  pack- 
aqinq  of  alnctronic  nqnipmnnt 


Want  more  information?  Use  post  cord  on  lost  pop*. 
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From 

SUBMINIATURE 
to  HEAVY  DUTY 

From 

MILLIWATTS 
to  KILOWATTS 


Whatever  the  DC  requirement 
there's  a 


Now 

Federal  Offers 
ENCAPSULATION 

OF  SELENIUM  RECTIFIER  STACKS 
— plus  other  components 


Another  Federal  “Fint’ • 
unique  development  in  compo¬ 
nent -lealing  that  expand!  the  ap¬ 
plication  range  of  rectifien  and 
open!  to  indu!try  a  new  concept 
in  Military  Equipment  Deaign. 


Application!  range 
from  tiny  rectifier! 
to  !ub  -  a!iemblie! 
and  complete  pow¬ 
er  aupplie!. 


SELENIUM  RECTIFIER 

to  do  the  iob! 

Fourteen  years  ago  Federal  introduced  the  selenium  rectifier  to  America’s  elec¬ 
tronic  engineers  and  product  designers. 

Today,  tens  of  millions  of  these  versatile  AC-to-DC  power  conversion  units 
are  at  work  in  almost  unlimited  fields  of  application  .  .  .  from  subminiatures 
with  milliwatts  of  output  to  heavy  duty  stacks  for  the  biggest  DC-operated 
equipments. 

Here’s  proof  of  the  high  quality  built  into  Federal’s  compact,  economical, 
long-life,  fully  inert  selenium  rectifiers . . .  here’s  proof  of  their  efficiency  and 
dependability  in  consumer,  industrial  and  military  power  conversion  jobs! 
Write  Federal  today  for  information  on  your  rectifier  requirements... 
whatever  the  size,  type  or  rating.  Give  your  design  the  benefit  of  the  re¬ 
search,  engineering  and  manufacturing  skill  that  pioneered  the  selenium 
rectifier . . .  and  now  keeps  “Federal”  the  standard  of  industry!  Address 
Dept.  F-413A 


AmarUeTs  oldest  and  largost  manufacturer  of  selenium  reetiflers 


Federal  Telephone  and  Radio  Corporation 


SEIENIUM-INTEIIN  DIVISION 


100  KINOSLAND  ROAD,  CLIFTON.  NEW  JIRSIY 

In  Conodai  ftdarol  El»<lric  AAonufoclurinq  Company,  ltd.,  ASonlraol,  F.  Q. 
Expert  Oiitributori;  Intcrnotienol  Stendord  Electric  Cerp.,  Breed  St.,  N.  V, 
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RELAYS 


THERMOSTATIC 

DELAY 


BALLAST- REGULATORS 


A'^PF/fird 


MPERITE  CO.,  Inc.  561  Broadway,  New  York  12  ,  N.  Y 

M  C  anafici  Allas  Radm  Carp  ,  liij  560  King  S*  ,  W  ,  Toronto  2B 


(coatlaMd) 


PKODUCTION  TECHNIQUES 


jTORf  Delay  orRegalatiag  Problem? 


flexible  containers. 

An  arrow  on  the  calcnlator  is  set 
to  the  desired  type  of  container,  and 
the  weight  of  dunnage  is  located  in 
a  window  at  the  pound-dunnage 
column.  Alongside  this  figure  is 
the  necessary  number  of  units  re¬ 
quired  for  dehydrating,  taking  into 
account  both  the  weight  of  dunnage 
ana  the  volume  of  the  container. 
The  calculator  is  made  by  Green¬ 
wood  Packaging  Supply  Co.,  859- 
879  Summer  Ave.,  Newark  4,  New 
Jersey.* 


For  tho  most  effoctivo  solution  uso  the 

SIMPLEST,  MOST  COMPACT 
MOST  ECONOMICAL 
HERMETICALLY  SEALED 


Silver-Plating  Fine  Wire 

Nickel  alloy  wire  thinner  than 
human  hair  is  continuously  plated 
with  silver  by  the  three-bath  setup 
illustrated.  The  wire  enters  and 
leaves  each  clear  plastic  plating 
trough  through  end  holes  so  small 
that  capillary  action  prevents  leak¬ 
age  of  solution. 

The  spool  of  wire  to  be  plated 
is  plued  on  one  end  of  a  free-run¬ 
ning  shaft,  threaded  through  the 
ends  of  the  tanks  and  fastened  to  a 
take-up  on  a  motor-driven  shaft 
outside  the  last  tank. 

The  wire  first  passes  through  an 
electrolytic  cleaning  bath.  Tlie  next 


Provide  delays  ranging  from  2  to  120  seconds. 

•  Actuated  by  a  heater,  they  operate  on  A.C..  D.C..  or 
Puleating  Current. 

e  HtrnfUcally  moM.  Not  affected  by  altitude,  moisture. 

or  other  climate  changes.  a 

e  Circuits:  SPST  only — normally  T"  ^ 

open  or  normally  cloeed.  fifi  J 

AmpeHte  Tliermestatic  Deley  Reieyt  [[4 

are  compensated  for  ambient  tern*  1  y|^ 

perature  changes  from  -S5*  to  IT 

•f70*C.  Heaters  consume  approxi-  1 

mately  2  W.  and  may  be  operated  tl  A.' 

continuously.  The  units  are  most 
compact,  nigged.  expfosJon-proof.  Vl’ll 

iong-lir*d,  and — very  in9xpetuiY»l  mimatum 

TYPES:  Standard  Radio  Octal,  and  9-Pin  Miniature. 

PROBLEM?  Send  for  Bulletin  No.  Tft-SI 


•  Amperits  Regulators  are  designed  to  keep 
the  current  in  a  circuit  automatically  regulated 
at  a  definite  value  (for  example,  0.5  amp). 

•  For  currents  of  60  ma.  to  5  amps.  Operates 
on  A.C.,  D.C.,  or  Pulsating  Current. 

e  Hermetically  sealed,  light,  compact,  and 
most  inexpensive.  . — .  .. 


Maximum  Wattage  Dissipation:  TS'/iL — SW.  T9 — lOW. 

Amperlte  Regulotors  are  the  simplest,  most  effective  method 
for  obtaining  eetemetk  rsfeletiee  of  current  or  voltage.  Nsr- 
msHceSy  seefsd.  they  ore  not  affected  by  changes  in  alti¬ 
tude.  ambient  temperature  (-5S*  to  -fSOrC).  or  humidity. 
Rugged;  no  moving  ports:  changed  as  easily  os  a  rodlo  tube. 

Write  for  4-page  Technical  Bulletin  No.  AB-51 


Reel  of  naplated  wire  Is  at  left  Take-up 
reel  for  silver-ploted  wire  Is  at  rl^t 
on  shaft  of  motor  housed  in  metal  box 
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TKNNA*  ROTOR  1 'TURNS' TO  TIN  HERMAN 


...BEAMS-IN  50%  ASSEMBLT  SAVINGS! 


PUSH.ON  SMIO  NUTS* 


ELECTRONICS  — May.  1953 


Engineers  at  Alliance  Manufacturing  Company, 
^  Alliance,  Ohio,  knew  from  experience  how 

,1^  SPEED  NUT  brand  fasteners  change  fastening 

problems  into  production  savings.  That’s  why 
'  they  "turned”  to  Tinnerman  for  a  clear  savings 

\  picture  in  designing  the  Tenna*Rotor!  Push-On 

SPEED  NUTS  were  selected  right  from  the 
Tinnerman  catalog  for  tremendous  time  and 
«^\  engineering  savings  at  the  design  stage!  16 

- ^  Puah-Ons,  zipped  over  integrally  molded  studs, 

attach  the  electronic  mechanism  to  the  plastic  control  panel 
and  box!  They  eliminated  metal  inserts,  nuts,  and  lockwashers 
—  reduced  materials  handling  —  stepped-up  production,  and 
netted  a  50%  savings  in  assembly  costs. 


A  call  will  bring  your  Tinnerman  representative  with  complete, 
detailed  information  to  help  solve  your  fastening  problems  . . . 
and  maybe  find  savings  like  this! 


. , .  zip  oT«r  intagral  ituda,  rivata, 
tubing,  or  othor  unthraadod 
parti;  bita  into  amoothaat, 
hardaat  lurfacaa  —  lock  with 
Hrm  ipring  tanaion  on  matal, 
plaatic  or  wood.  Eliminata 
coatly  inaarta  in  pUatica;  aava 
machining  of  dia  caatinga  t 


Want  MM  loforMgttM?  U«  part  cmS  ag  lial  gaft. 


Write  today  for  your  copy  of 
Speed  Nut  ’’Savings  Stories”  a 
booklet  of  amazing  examples  of 
Tinnerman  savings  to  industry: 


TINNERMAN  PRODUCTS.  INC.,  Dapt.  IT. 
Bos  6888,  Clavalaad  1,  Ohio.  In  Canada: 
Dominion  Faatanara,  Ltd.,  Hamilton, 
Ontario.  In  Ortat  Britain;  Simmonda 
Aarocoaaorias,  Ltd.,  Tiaforaot,  Wolaa.  In 
Franea;  Aarocaasoiraa  Simmonda,  S.  A. 
—  7  rua  Hanri  Barbuaaa,  LsvaiUoia  (Saine). 


mrnmim 


WATERMAN  PRODUCTS^ 


PRODUCTION  TECHNIQUES 


(cMtinwcd) 


bath,  separated  by  an  air  space,  is 
the  cyanide  plating  bath.  From 
here  it  passes  through  a  water  rinse 
fountain  in  the  third  plastic  tank, 
and  emerges  to  dry  in  air  for  a 
short  distance  before  being  spooled. 

Leveling  clamps  with  wing  nuts 
are  provided  on  the  cleaning  and 
plating  tank  supports.  The  solu¬ 
tions  need  replenishing  only  about 
once  a  day. 

Wire  0.8  mils  in  diameter,  re¬ 
quired  for  lateral  grids  of  uhf  pencil 
triodes,  is  silver-plated  in  this  setup 
at  RCA’s  Harrison,  N.  J.  tube  plant. 


Precut  Masks  Speed 
Spraying  for  Tropicalizing 

Preparation  of  electronic  equip¬ 
ment  for  tropicalizing  or  for  appli¬ 
cation  of  sprayed  finishes  usually 
involves  masking  certain  terminals, 


12%  Pound* 


ANOTHER  EXAMPLE  OF 


TM  HIGH  GAIN  POCKETSCOPE.  HHidil 
S-14-A,  It  M  outttindlni  adilmmint  In  thi 
IWd  of  osclllotcopot.  Tbo  M|li  vortkal  ind  horl- 
nntil  sinsltlvltiot  of  10  and  15  mllllvoltt  rmt/lndi 
ritpoctivolif;  Iroquoner  rttponsot  wIGiln  —2  db 
from  DC  ta  200  KC;  non-fraquoncy  dlscrlmlnatlni 
attamiatort  and  pin  controlt;  phis  Individual 
caHbfaGon  valtaps  an  but  a  law  of  Hit  bonMort 
mobtainablo  chancftrltlies  of  DC  couplod  otdl- 


loscopot.  Tbo  swoop  Is  opontod  In  tHhtr  a  npot- 
Ittvo  or  trtipr  modo  ovor  a  ranga  from  0.5  cydts 
to  btyond  50  KC  with  synchronization  polarity 
optional.  Ail  this  and  portability  too!  Tbo  IncrodlMy 
small  sizo  and  Hpt  wtight  of  tho  S-14<A  now  por* 
mitt  “on-tN-spot”  uso  of  tho  otcillotcopo  in  all 
Industrial,  modical,  and  communications  lithls. 
Its  ruBod  construction  assurts  “laboratory  por* 
formanco’’  raprdloss  of  tnvironmoirt. 


ExampU  of  application  roqniring  mask¬ 
ing  of  cortain  rogions  during  spraying 
for  tropicallsing.  Tho  oloctronk  unit  horo 
is  a  Philco-built  radar  sot  bolng  givon 
a  spociol  ramish  to  inhibit  moistnro 
obsorptlon  and  fungus  growth  in 
tropical  climotos 


WATERMAN  PRODUCTS  CO.,  INC. 

rim*ADELfHIA  as,  f  A.  WATERMAN  PtODUaS  INCIUDE 

ObKEAOOmSi  POfcmcOPC 

j  S-4.A  SAR  PUitttCOPf 

"  1  CUlilSCOPi 

y/V  PPIj  s.n.A  minuoTniAt  oxwarTseoos 

HKKtOAM  CflaUf^gj 

twm  tubi 


Mothod  of  applying  procut  prossuro-son- 
sitiTo  mask  to  Irrogular  aroa  roquiring 
protoctlon  during  spraying  of  oloctronlc 
oqtilpmont  housing 
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New  G-E  Electronic  Relay:  Highly 
Sensitive  to  Resistance  Changes 


This  new  electronic  resistance-sensi¬ 
tive  relay  can  control  liquids  be¬ 
tween  two  predetermined  levels.  Re¬ 
lay  will  start  a  pump  when  liquid- 
level  reaches  probe  A,  will  continue 
pumping  until  liquid  falls  below 
probe  B.  Then  it  shuts  itself  off  until 
liquid  again  reaches  probe  A.  This  ■ 
operation  can  be  reversed  to  keep  the  i 
tank  full. 


Can  B«  Ut«d  for 
Sorting  Small  Parts 


Oversize  parts  touch  contact  “A,” 
closing  electronic  relay  input  circuit. 
This  relay  energizes  solenoid  which 
directs  part  into  a  container  for  over¬ 
size  parts.  Point  of  contact  “B”  is 
set  at  standard  height  less  tolerance. 
Parts  touching  this  contact  point  arc 
acceptable  and  are  “shot”  down 
another  chute.  Undersize  assemblies 
do  not  touch  either  point  and  slide  to 
a  third  tray. 


Can  Oparat*  from 
Contact-Making  Instrumonts 


The  G-E  electronic  resistance-sen¬ 
sitive  relay  is  able  to  amplify  even  the 
minute  currents  carried  by  the  delicate 
contacts  of  contact-making  instru¬ 
ments.  For  instance,  the  relay  can  be 
arranged  so  that  it  will  start  or  stop 
a  f-hp  motor  directly  when  an  am¬ 
meter,  voltmeter,  or  wattmeter  reaches 
the  required  meter  reading. 


Can  Bo  Usod  for 
Llquid-Lovol  Control 


SPECIFICATIONS 

HIGHLY  SENSITIVE 

Even  a  wet  thread  will  provide 
enough  signal  to  operate  this  relay. 

TWO  TYPES  OF  OPERATION 

Relay  can  be  set  for  either  “normal” 
operation  (relay  “drops-out”  when 
external  resistance  is  decreased  to  a 
value  between  zero  and  four  meg¬ 
ohms*)  or  “reversed”  operation  (relay 
“picks-up”  when  external  resistance 
is  decreased  to  a  value  between  zero 
and  two  megohms*). 

^•p«nding  on  dkil  l•fting. 

DIAL  ADJUSTMENT 

Sensitivity  level  set  by  adjusting 
dial,  which  can  be  locked  in  place. 
Relay  may  be  remote  controlled  from 
as  far  away  as  500  feet. 

CONSTRUCTION 

Enclosure  is  weather-resistant  and 
dust-tight  (NEMA  Type  III  and  V). 


Eiectrontc 
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PHOTOELECTRIC  RELAY  CR7505-K100 

One  of  a  complete 
line  of  devices  for 
all  photoelectric  ap¬ 
plications.  Inexpen¬ 
sive,  has  broad  ap¬ 
plication.  Bulletin 
.  GEA-3533D. 

ELECTRONIC  TIMER  CR7S04-A142 

Handles  timing  over 
three  ranges,  .06- 
1.2,  .6-12,  6-120 
seconds.  Highly 
accurate,  versatile. 

Bulletin  GEA- 
5255B. 


FOR  MORE  INFORMATION,  contact  yovr  noamt  G-E  Apparatus  Solos  Offico  or  outhorizod 
G-E  distributor,  or  writo  Gonorol  Eloctric  Compony,  Soction  1785-4,  Schonoctody  5,  Now  Yorlg 
for  tho  following  bullotins: 

□  Eloctronic  Rosistonco-Sonsitivo  Roloy,  GEA-5893 

□  PHotooloctric  Roloy,  GEA-3533D 

□  Eloctronic  Timor,  GEA-53558 


GENERAL^ELECTRIC 
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Wont  moro  information?  Uso  post  cord  on  lost  | 
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PRODUCTION  technique; 


(continued) 


threaded  holes  and  other  regions 
that  would  be  impaired  by  the 
spray.  For  large  areas,  masking 
tape  in  appropriate  widths  is  gen- 
^erally  used  directly  from  the  roll. 

For  irregular  shapes  of  openings 
and  even  for  covering  circular  open¬ 
ings  or  terminals  when  minimum 
overlap  of  tape  is  required,  produc¬ 
tion  costs  can  be  lowered  through 
use  of  precut  masks  such  as  are 
available  from  W.  H.  Brady  Co., 


MICRO  roMnr  arm  actwatnd 
•witcti  cfcoMn  by  Wniting- 
houM  nnglnanrr.  Snol  bo^ 
covorr  plunoar  and  gaikalnd 
bottom  plot#  protacti  an- 
doiad  iwHch  from  dirt,  dutt 
and  tplodi  of  oil  or  wotor. 


i5o  speedy  and  efficient  is  this  Westing- 
house  INDUCTALLgear  hardening  machine 
that  a  battery  of  five  of  them  is  capable  of 
heat-treating  up  to  300  gears  an  hour. 

For  automatic  control  of  the  vital  handling, 
heating,  quenching  and  unloading,  West- 
inghouse  selected  four  MICRO  precision 
switches.  This  selection  was  prompted  by 
their  precise,  long-life,  trouble-free  perform¬ 
ance,  ease  of  mounting  and  water-tight  con¬ 
nections  provided. 

Choice  of  MICRO  switches  as  components 
for  this  rugged  machine  tool  is  typical  of 
the  confidence  placed  in  MICRO  design 
and  performance  by  design  engineers 
throughout  the  machine  tool  industry. 
MICRO  field  engineers,  with  wide  experi¬ 
ence  in  the  switch  requirements  of  machine 
tool  design,  are  located  near  you.  They  are 
ready  and  willing  to  assist  in  the  selection 
of  the  MICRO  switch  best  suited  to  your 
specific  requirements  ...  or  help  in  the 
development  of  an  entirely  new  switch  if 
this  is  indicated.  Write  or  call  your  nearest 
MICRO  branch  office. 


WostinghouM  onginoor  points  to 
ono  of  four  MICRO  procition 
switchos  which  oro  oporotod  by 
corns  to  provido  complotoly  auto¬ 
matic  oporation  of  tho  handling, 
hooting,  quonching  and  unload¬ 
ing  of  goors  in  tho  Wostinghouso 
INDUCTALL  goor  hordoning  ma¬ 
chine. 


Method  of  remoTing  circular  moaln 
mounted  on  card 


Chippewa  Falls,  Wisconsin.  These 
pressure-sensitive  masks  can  be  ob¬ 
tained  mounted  on  cards,  with  sev¬ 
eral  masks  to  a  card,  or  can  be 
obtained  mounted  individually  with 
each  mEisk  having  its  own  folded 
liner  on  the  adhesive  side.  After 
peiding  from  the  card  or  removing 
the  liner,  the  masks  can  be  applied 
instantly  without  moistening. 

Precut  masks  are  also  being  used 
for  insulation  in  electronic  equip¬ 
ment;  here,  the  backing  is  of  plas¬ 
tic,  woven  glass  or  other  appro¬ 
priate  insulating  material. 

In  another  application,  all  of  the 
masks  needed  for  one  piece  of  equip¬ 
ment  are  mounted  on  a  single  back¬ 
ing  sheet.  These  masks  include 


Extorlor  viow  of  WotKnghouto 
INDUCTALL  goar  hardoning  mo- 
chino  which  show*  lh«  doan, 
compact  dotlgn  of  this  modorn 
mochino  tool  for  moM-produc- 
tion  goar  hardoning. 


MAKERS  OF  PRECISION  SWITCHES 

FREirOIT,  IlllllllS  mmmmm 
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Woot  mort  inforiMtioo?  Um  post  cord  on  lost  pogo. 


u 


Th«  new,  superior  WALL  INDUSTRIAL  IRONS  will  outperform  and 
outlast  any  soldering  irons  you've  ever  tried!  Exclusive  thermostatic 
action  (without  the  use  of  fragile  thermostats)  controls  heat  so 
perfectly  that  fusing  and  tip-burning  are  held  to  a  minimum.  Iron 
stays  at  "on-the-button"  production  heat  all  day  long,  day  after 
day.  Wall  Irons  heat  four  times  faster  than  ordinary  irons.  No 
radionic  interference  while  iron  is  in  use.  And  Wall  is  more  eco¬ 
nomical  to  use  than  irons  of  like  wattage  because  of  heat  output 
efficiency!  From  20  watts  to  1000  watts  .  .  .  thermostatic  action  up 
to  2600  watts.  Send  for  catalog  today. 

See  Your  DIsfrIbufor 

OVtM  30,000,000  SOlOfRING  MODUCTS  SINCl  1004 


WALL  MANUFACTURING  CO. 

GROVE  CITY  •  PENNSYLVANIA 


PRODUCTION  TECHNIQUES  (continued) 

hard-to-cut  oval  and  trapezoidal 
shapes  as  well  as  rectangular  pieces 
and  circles. 


Instrument  Grounding  Braid 

Flexible  bonding  braid  nailed  to 
the  edge  of  an  instrument  shelf 
serves  as  a  convenient  ground  for 
all  instruments  at  each  test  and 
alignment  position  for  combination 
uhf-vhf  rotary  tuners  in  the  Indian¬ 
apolis  plant  of  RCA  Victor. 

The  braid  is  securely  grounded  at 


Simpf*  Instrumcnl-qrouadiaQ  ■yal.in  at 
uht  iMt  poiitioii 


one  point  to  the  metal  frame  of  the 
building.  Individual  instruments 
are  grounded  to  this  braid  with 
short  lengths  of  smaller  braid,  gen¬ 
erally  by  looping  the  braid  under 
an  instrument  panel  screw  and 
soldering  the  other  end  to  the 
master  braid. 


Picture  Tube  Positioning 
Fixture 

!  Precise  positioning  of  20-inch  rec¬ 
tangular  picture  tubes  on  a  tele¬ 
vision  receiver  chassis  is  achieved 
in  Sylvania’s  Buffalo  plant  with  a 
heavy  metal  fixture  that  fits  over 
the  entire  front  end  of  the  chassis. 
The  fixture  is  equipped  with  slide 
pins  that  go  into  holes  on  the  sides 
and  top  of  the  chassis.  This  locking 
arrangement  insures  rigidity  and 
precise  positioning  despite  jarring 
when  shifting  the  heavy  picture 
tube. 

After  the  fixture  is  in  place,  the 
picture  tube  is  pulled  forward  on 
the  chassis  to  approximately  the  cor¬ 
rect  position,  without  bringing  it  up 
against  the  fixture.  Gage  pins  on 
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Wont  more  inlormatiofl?  Utc  potl  cord  wi  last  pog*. 
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AnacondA  magnet  wire 


Anaconda’s  new 
and  better 
molded  shipper 

Now  offered  to  other  ma^iet  wire 
producers.  It  means  safer  shipments, 
better  protection  for  wire,  more 
compact  storage,  easier  return 
of  empties. 


1N«w  k«f«>Shl^iN«nt  ■•c*rS.  To  assure  safe  handling  and  roinpact  in-plant  storage  of 
•  spools.  Anaconda  tested  many  types  of  rases.  Of  nearly  70,000  cases  now  in  use  leas 
than  '4  of  1%  have  suffered  any  damage  in  shipment.  Quite  a  record! 


It’s  news — gfMxl  news  for  magnet  wire 
users — when  ,\naconda  Itoldly  breaks 
indtistry  pree4^ienl  to  arrange  with  any 
magnet -wire  maker  to  ship  spools  in  its 
newly  developed  molded  container*. 
Anaconda's  action  in  releasing  its  rights 


and  allowing  industry-wide  use  is  im¬ 
portant  to  you. 

This  modern,  protective  package  was 
dt*signed  to  safeguard  the  exceptional  qual¬ 
ity  built  into  all  AnacondA  Magnet  Wire. 
It  is  typical  of  Anaconda’s  program  for 


constant  betterment  of  product,  spools 
and  packaging.  It’s  one  more  rea.son  why 
you  make  the  right  decisi«in  when  you 
specify  AnacondA.  Anaconda  Wire  & 
Cable  Company,  23  Broadicav,  Aeie  York  t, 

N.  Y .  •f'slanl  WPIM  fM  UatS 


2. 


Crash-T*st«d.  Accidents  like  this  can't 
I  harm  spools  packed  firmly  in  new  molded 
case.  .After  100  test  drops  on  concrete,  the 
shipper  retained  its  spools  in  perfect  shape. 


3  New  Melded  Shipper  has  a  soft  lining  to 
e  cradle  wire  spools  gently.  Top  half  nests 
in  bottom  . . .  and  stores  in  one-third  the  space 
required  by  wood  empties. 


AnacondA' 
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Sensitive  Gaivanometer  Used  in 
Guided  Missiie  Research... 


EDISON 

Msf 

Malfunction  or  failwro  of  recording 
equipment  when  a  guided  missile  is  fired 
can  result  in  the  loss  of  invaluable  re¬ 
search  data.  The  requirement  of  complete 
reliability  of  componenu  used  in  con¬ 
junction  with  this  equipment  resulted  in 
the  selection  of  an  EDISON  Time  Delay 
Relay  as  a  vital  part  of  the  Model  46A 
Sub-Carrier  Discriminator  manufactured 
by  Electro-Mechanical  Research,  Inc., 
Ridgefield,  Conn. 

Tho  Edison  Tim#  Delay  Relay  is  ^ 

used  to  protect  the  sensitive  galva-  q _ f . 

nometer  in  the  associated  oscillo-  \" 

graphic  recording  unit,  by  allow¬ 
ing  the  power  tube  filaments  to 
reach  proper  operating  tempera¬ 
ture  before  the  application  of  high 
voltage.  The  thermal  action  is 
independent  of  line  voluge  varia¬ 
tions  since  the  delay  charaaeristics  ^ 

vary  in  the  same  proportions  as  o - r  • 

the  heating  of  the  filaments.  Be-  *  V 
cause  of  their  cooling  rate,  EDISON  relays 
prevent  lou  of  equipment  operating  time 
due  to  momentary  power  interruptions. 


1 


I NCORPORATED 

fawrviMNt  IMvW*n 
D«pt.  54,  Wm?  OronQ*,  N«w  Jwtay 


I  AdlusUnq  potiUon  of  picturo  tnbo  with 
roapoct  to  flxturo  locked  In  posMon  evoi 
front  oi  tolovision  rocoivor  choaaU. 
'  Drlllod  holoa  listen  weight  oi  flxturo 
without  impairing  tho  rigidity 


the  upright  rod  of  the  fixture  are 
now  pushed  carefully  against  the 
glass  face  plate.  One  of  these  pins 
should  touch  the  glass  and  the  other 
should  not.  Usuidly  only  one  read¬ 
justment  is  needed  to  position  the 
tube  within  its  tolerance  range. 

By  maintaining  uniform  posi¬ 
tioning  of  picture  tubes  on  the 
chassis,  need  for  centering  the 
chassis  in  the  cabinet  is  eliminated. 
The  fixture  has  thus  quickly  paid 
for  itself  through  savings  in  time. 

Stockroom  Ratio  Scale 

Counting  of  large  quantities  of 
screws,  hardware,  lugs  and  other 
small  parts  is  speeded  through 
use  of  a  ratio  scale  in  the  stockroom. 
In  the  type  of  scale  used  at 


Edison  onginoors  will  be  glad  to  help 
solve  yomr  cathode  proteaion  problems. 
Just  call  or  write  to: 


H] 

TOUCAN 
ALWAYS  RILY 
ON  IDISON 


aT.;. 


LEADERSHIP  HAS  ITS  ROOTS 
IN  RESPONSIBILITY.  At 
we  combine  long  term  responsibility 
to  our  customers  with  4eiie%  prod* 
ucts  and  engineering. 


QUALITY 


BLILEY  ELECTRIC  COMPil 

UNION  STATION  BUILDINO  •  ERIE.  PA 
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PRODUCTION  TECHNIQUIS 


Emerson,  ratios  of  99  to  1  and  9  to  1 
are  available.  As  an  example,  if 
20  units  are  counted  into  the  higher- 
ratio  pan,  the  scale  will  balance 
when  the  large  and  small  pans  to¬ 
gether  contain  2,000  units.  This 
balance  is  obtained  when  1,980  units 
have  been  shoveled  into  the  large 
pan. 

This  type  of  scale  is  used  in  stock- 
rooms  of  many  other  electronic 
;  manufacturing  plants,  where  it 


Magnet  Lifts  Grids 

To  INSURE  cleanliness  and  at  the 
same  time  speed  up  the  handling 
of  extremely  tiny  parts,  operators 
in  the  Harrison,  N.  J.  tube  plant 
of  RCA  use  small  permanent  mag¬ 
nets  to  pick  up  the  grids  for  pencil 
triodes.  One  use  of  the  magnet  is 
the  flaring  operation  shown ; 
another  is  for  the  operation  of 
welding  the  flared  grid  to  the  grid 
disk  of  the  envelope  assembly.  The 


Whenever  you  need  to  supply 
power  to  movable  heavy  ma¬ 
chinery,  portable  tools,  battery 
chargers  and  similar  equip¬ 
ment,  you  can  be  sure  of  getting 
top  service  under  the  hardest 
usage  by  specifying  Carol 
Portable  Cords. 

Each  stranded  conductor  is 
paper  served  and  insulated 
with  30%  rubber  compound. 
Wires  are  cabled  with  soft  jute 
to  perfect  roundness,  served 
with  cotton  and  protected 
against  weather  ana  abrasion 
^  a  tough  40%  rubber  jacket. 
For  the  severe  service,  Carol 
Neoprene  jacket  resists  acids, 
petroleum  derivatives,  alkalis 
and  deterioration  by  sunlight, 
corona,  oxidation,  moisture, 
or  extreme  temperatures. 

Carol  approved  cords  with 
2,  3  or  4  conductors  of  No.  18 
to  10  AWG.  Also  available  in 
6  cdrs.  of  No.  14  and  16,  and 
other  combinations. 

Power  supply  cable  in  2,  3 
and  4  conductors  of  No.  8  and 
6  AWG. 

For  full  details  on  our  com¬ 
plete  line  write  or  call  Carol 
todey. 


Use  of  permoneat  magnet  to  ploce  grid 
over  flaring  tube,  os  viewed  through 
Illuminated  magnlfring  gloss 


Want  msft  istofinotios?  U»*  peit  cord  on  lost  peg*. 


All  too  often,  farsighted  engineer¬ 
ing  ideas  and  aims  are  held  in 
check  by  everyday  job  require¬ 
ments.  Engineers  made  of  the 
right  "stuff"  hold  a  secret  yearn¬ 
ing  to  break  the  shackles  of  today 
—  to  think  in  terms  of  the  possi¬ 
bilities  of  tomorrow. 

Sylvania  thinks  that  way,  too  — 
has  thought  so  for  years.  As  a 
result,  Sylvania  encourages  its 
engineers  to  pioneer,  develop,  fol¬ 
low  through  on  their  ideas,  write 
and  speak  on  their  chosen  subject 
to  gain  professional  recognition. 

If  you  are  looking  for  a  stimulat¬ 
ing  challenge  that  will  last  a  life¬ 
time  —  investigate  the  splendid 
career  opportunities  with  fast¬ 
growing  Sylvania. 

Sand  your  rorumo  to: 

JOHN  C.  WEID 
Suporvitor  of  EmploymonI 
254  Rorra  Stroot,  Buffalo  7,  Now  York 


Wont  mort  ioformotion?  Um  pest  cord  oo  lott  pogo. 
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DONALD  BRADLEY 
Portonnol  Suporvitor 
70  Fortyth  Stroot 
Boston,  Mott. 


ELECTRIC  PRODUCTS  INC 

RADIO  AND  TELEVISION  DIVISION 
2S4  RANO  STREET 
BUFFALO  7,  NEW  YORK 


PERFECT 


TYPE 

2003 
FREQUENCY 
STANDARD 

The  Type  2003  contains,  in 
addition  to  the  tuning  fork, 
all  circuit  components  which 
are  selected  or  critical. — The 
tube  and  remaining  compo¬ 
nents  —  three  resistors  and  two 
.01  capacitors  —  are  external, 
and  can  be  laid  out  and  inte¬ 
grated  with  your  equipment. 


I  A /so 
I  TYP£ 
y  2007 


(41/2"  Xl  1/2") 
COMPLETELY  SELF-CONTAINED 
INCLUDING  VACUUM  TUBE 


•^V\ 


TUNING  FORK  STANDARD,  hermetically  seated. 

SIZE  —  4’/2  inches  long.  1V2  inches  diameter. 

SIMPLE  EXTERNAL  CIRCUIT,  1  tube,  3  resistors, 

2  capacitors. 

TUBE  —  Choice  of  12AT7,  6201,  5751,  6BF7, 

6BG7  or  6021. 

POWER  REQUIRED,  75  to  300  V  at  1  to  5 
m.a.  —  6.3  V  at  300  or  350  m.a. 

AVAILABLE  —  in  400  or  500  cycles 
ACCURACY  guaranteed  to  .002%, 

15®  to  35®  C. 

Write  for  descriptive  literature, 
specifying  Type  2003. 

Manufacturer  of  high  precision 
frequency  and  timing  instruments 
controlled  by  tuning  fork  oscillators. 


American  Time  Products,  lac. 


580  Fifth  Avenue 


New  York  36,N,Y, 


OPilATING  UNOII  PATINTS  OP  THB  WiSTliN  IIICTRIC  COMPANY 
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Want  more  information?  Use  post  card  on  last  pa«e. 
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16€  HOSTiSS 
CALL  LIGHT  SWITCH 
^“GOES  TO  TOWH” 


ToAI  Frequently,  where  indicator  lights 
I  n^ust  be  used  in  conjunction  with  switches, 

modern  aircraft  design  affects  a  worth- 
'  while  weight  and  panel  space  saving  by 
using  Hetherington  switches  with  built-in  lights. 
Developed  originally  by  Hetherington  as  hostess  call 
lights,  these  compact  little  units  are  now  available 
for  a  broad  range  of  exacting  commercial  or  military 
aircraft  services.  Write  for  catalog. 


technique  works  even  through  the 
nickel  mesh  used  for  the  grids  is 
only  slightly  magnetic. 


Wire^plicing  Tool 

A  NEW  light-weight  wire  splicer  de¬ 
veloped  by  the  Signal  Corps 
Engineering  Laboratories  permits 
making  a  splice  in  broken  field  wire 
in  less  than  30  seconds,  as  compared 
to  at  least  3  minutes  formerly  re¬ 
quired  even  by  an  expert  repair  man 
under  ideal  conditions.  The  old 
method  required  careful  scraping  of 
insulation  from  both  ends  of  the 
wire  to  expose  the  strands.  The 
strands  were  then  tied  together  in  a 
square  knot,  the  ends  wound  around 
the  knot,  and  the  splice  then  taped 
first  with  rubber  tape  and  then 
friction  tape  to  give  good  insula¬ 
tion  and  strength. 

With  the  new  tool,  which  looks 
much  like  a  long  pair  of  pliers,  the 
repair  man  has  only  two  operations 
to  perform.  First,  he  places  each 
broken  end  in  turn  into  a  specially 


1  1 M 

H€TH€IUMOTON 

^ 

PANEL  INDICATOR  LIGHTS 

SWITCH-INOICATOR  LIGHT  COMBINATIONS 

1  rUSH  BUTTON  AND  SNAP  ACTION  SWITCHES 

AIRCBAET  AND  ElKTRICAL  EQUIPMENT  ASSEMBLIES 

HETHEIIINGTON,  INC.,  Sharon  Hill,  Pa. 

fW.tt  Coot#  DMttom  tSM  W.  WaAimgtott  CUv.r  Cky,  Calif.} 

InoaitlBg  aUlppod  win  Into  coaaader. 
Camidga-holdtaBt  mogoiim  la  nadar 
Uioab  el  loit  hand 

Wmt  man  Mtmtthaf  Vm  PMt  card  o.  lott  mo«- 
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PURI  RAW  OR  COMPOUNOiD 

.  .  .  uncut,  cut,  gruund,  compeuMsud 


MOULDING  PLATE 
SEGMENT  PLATE 
FLEXIBLE  PLATE 
HEATER  PLATE 


AMD  COMBINATIONS  OF  MICA  WITH 

( 

.  .  .  papun,  efeflit,  Bburglat,  taprn*,  uahuatun 


. . .  tkuuH,  Hdt—, 
riwgt,  discS/ 


Writ*  to  MITCHiLL-BAND  for  froo  tamphs  and  dowerlpHuo  data. 


electrical  insulation  headquarters 


hi-dielcclric,  tou^h,  hard,  clastic,  flexible,  resonant;  resists 
fnincture,  moisture  .  .  .  is  infusible  and  easy  to  fabricate 


INSULATION  COMPANY,  INCORPORATID 

MIRAGUS  VAmiSHED  TATES,  CLOTHS  AND  SLEEVIN6S  •  MIRADLAS  TATES,  MUIOCO  UEVINCS 
AND  niNfi  COHOS  •  MIRA81AS  SILICOM  TREATED  aOTHS,  TATES  AND  TUIINDS  •  MICA 
TATES.  aOTHS  AND  MICA^IKRGLAS  COMUNATIONS  •  riBRC,  THENOL  FIMC  ANO.MIRALITC 
TOIYESTER  RESIN  SHEET  INSUUTINO  TATERS-DURO,  FISH,  TRESMOARO,  ETC.  •  HRMHSNCO. 
CAMRRIC  TATES,  aOTH  AND  SLOT  INSUUTICNS'*  COTTON  TATES  AND  ILEEVINM  •  TWWU  MB  TIEO 
TATES  •  ASKSTOS  TATES,  SUEVINAS  AND  CLOTH,  TRANSITS  A  ASKSTOS  ElONV  •  ARMATMIK 
WEORES  AND  IAN0IN6  WIRE  •  VARNISHED  TUNMQS,  NV6RA0C.  MIRAflUS,  NVQRAOS  W.  MIRRNUt 
SILICONE  •  THERMOFLCX  AND  FLEXITE  EXTRUDED  TLASTK  TUSINC  •  TERMACEL  MASKINO 
TATES  AND  EUCTRICAL  TATES  •  ll-SEAL,  ■l•TRENEt  FRICTION  TATU  AND  RUMER  STUCK  • 
CORBOUNDS-TRANSFORMER,  CARLE  FlUIIM,  TOTHEAO,  ETC.  •  INSUIATINC  VARNISHES  OT  AU  TVTU. 

51  MURRAY  ST.  •  COrtIcmdt  7-9164  •  NEW  YORK  7,  N.Y. 


•  For  MICA,  os  f«r  NVfything  in  Hi*  lin«  of  •i•ctrical  insulation, 
MiTCHEU-RAND  IS  MIADQUARTERS  . . .  horo  you  will  And  Hio  product 
bust  switod  to  tho  portkular  insulation  purposo  . .  .  and  at  M4k 
you'll  also  And  Hio  sorvko  and  counsol  to  mako  cortain  that  tho 
optimum  oloctrical  Insulation  is  built  into  tho  oquipmont  and 
compononts  you  monufacturo. 


For  MICA  as  for  anythin*  olso  in  tho  lino  of  oloctrical  Insulotlan,  call  pa 
MITCHILUIAND,  THE  IlKTRICAL  INSULATION  HIAOQUARTIRt. 
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Wsst  iMr*  lafor«aties7  Um  p««t  card  wi  la«t  pas*- 
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(continued) 


Autosyn"^ 


..  . 

Precision-Built  by 

ECLIPSE-PIONEER 


TETfRRORO  NEW  JERSEY 


Tool  with  hondiM  opon,  and  oxainplo* 
of  complotod  tpUcou  in  a  twisted  pair. 
Wire  stripper  is  on  left  handle 


desitrned  wire  cutter  and  stripper 
that  is  attached  to  the  handle,  and 
squeezes.  A  built-in  i^uide  insures 
that  the  right  amount  of  insulation 
is  stripped  off.  Next,  he  feeds  the 
bare  wires  into  each  end  of  the 
cartridge  connector  which  was  pre¬ 
viously  loaded  into  the  tool,  and 
gives  another  squeeze  to  complete 
the  job.  The  center  section  and  both 
ends  of  the  connector  are  crimped, 
giving  a  water-proof  insulated  joint 
with  a  perfect  connection. 

The  tool  is  loaded  with  a  maga¬ 
zine  holding  ten  repair  cartridges. 
New  magazines  are  easily  inserted 
as  needed.  ManufEu:turer  of  the  tool 
is  Aircraft-Marine  Products,  Inc., 
Harrisburg,  Pa. 


For  more  than  18  years,  Eclipse-Pioneer  has  been  a  leader  in  the  devel« 
opment  and  production  of  high  precision  synchros  for  use  in  automatic  con¬ 
trol  circuits  of  aircraft,  marine  and  other  industrial  applications.  Today, 
thanks  to  this  long  experience  and  specialization,  Edipse-Pioneer  has 
available  a  complete  line  of  standard  (1.431'  dia.  X  1.631'  Ig.)  and 
Pygmy  (0.937'  dia.  X  1.278'  Ig.)  Autosyn  synchros  of  unmatched  preci¬ 
sion.  Furthermore,  current  production  quantities  and  techniques  have  re¬ 
duced  cost  to  a  new  low.  For  either  present  or  future  requirements,  it  will 
pay  you  to  investigate  Edipse-Pioneer  high  precision  at  the  new  low  cost. 

*IM.  TUH  UMM  Mina  MUTMU  COUMUnM 

AVBIAOl  mCnUCAL  CHAKACmiSnCS— AY-200  SBtilS** 


Germanium  Melting  Furnace 

A  THREE-SECTION  electric  furnace 
developed  especially  for  the  produc¬ 
tion  of  germanium  ingots  uses  a 
crank  and  cable  arrangement  to 
move  boats  of  germanium  oxide 
powder  through  the  furnace  sec¬ 
tions,  which  are  arranged  on  an 
incline. 

In  operation,  the  operator  places 
the  light,  fluffy  germanium  oxide 
powder  in  small  boats  or  trays  and 
places  these  at  the  lower  end  of 
the  incline.  The  boats  are  then 
moved  up  the  incline  to  the  first 
stage  furnace,  which  heats  the 
oxide  to  650  deg  “C  for  a  four-hour 
soak  in  a  hydrogen  atmosphere. 
This  temperature  must  be  accu¬ 
rately  controlled  because  the  oxide 
vaporizes  at  a  slightly  higher  tem¬ 
perature.  After  soaking,  the  boats 


>Mn  ladiiRM  Htfk  fnvmiet  RmNiri  «mHm«  Im  um  i*  N  lOOKC  (Ay»I-E4) 


AY-SOO  (PYOMY)  SIRIIS 


4»4Hi00 


MHHaco 
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Superior  anode  family  is  on  the  air 


tub'ng 


When  you-  meet  anyone  in  radio  or  television  circles  named 
Anode,  the  chances  are  favorable  that  he  was  bom  in  Norristown, 
Pa.,  at  Superior  Tube  Company. 

Millions  of  Anodes  have  started  life  at  Superior — all  types  and 
sites— stainless  steel,  nickel.  Monel*,  Inconel*,  straight  cut,  angle 
cut,  rolled — one  or  both  ends,  flattened,  bent — and  for  all  types 
of  vacuum  tubes. 

If  the  anode  you  want  isn’t  pictured,  tell  us  about  it. 

A— Waldrawnf,  304  SlainUtt  D— Waldrawn,  SOS  SlaiiiUts  StMl, 

Double  angk  cut.  .520"  O.D.  x  .500"  RoHud  and  bunt  10*.  .449"  I.D.  x  .010" 
LD.  X  1.321"  long.  Wall  x  1.050"  long. 

■— Woldruwn,  305  Stoinlust  Stuul,  E— Suomlut*  Nickul,  Flottunud  on# 
Skiglu  angle  cut.  .520"  0.0.  x  .500"  end.  .500"  O.D.  x  .025"  WaH  x 
1.0.  X  1.102"  long.  1.625"  long. 

C— Weldrewn,  305  Stainless  Steel,  F— Weldrewn,  305  Stainless  Steel, 
Straight  cut.  .520"  O.D.  x  .500"  I.D.  Rolled  one  end.  .500"  I.D.  x  .010" 
X  1.750"  long.  WoH  x  1.182"  long.  ^ 


GUN  ASSEMBLY  FOR  ELECTRO-STATIC 
TYPE  TELEVISION  PICTURE  TUBE 


All  of  the  anode  elements  (os  well  os  the  disc  cathode) 
ore  fabricated  from  Superior  Tubing.  A  criticol  port 
of  this  assembly  is  the  "focusing  anode"  or  "focusing 
ring",  produced  from  Superior  Stainless  Steel  H" 
O.D.  X  .028"  wall,  cut  to  lengths.  It  is  of  extreme 
importance  that  the  finish  of  the  focusing  ring  bo 
smooth,  and  that  the  1.0.  be  burr>free  else  corona 
would  occur  and  the  flow  of  electrons  to  Kreen  would 
be  distorted.  Superior  achieves  its  degree  of  smooth¬ 
ness  and  freedom  from  burrs  by  a  special  and 
exclusive  process.  f 


lodaeomtt  Nidul  C«lho4« 
Round,  tobbod,  ringlo  bond, 
.04S''O.D.ii.003l"  WoN. 
27  mm  long. 
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WRITE  POR 
NEW 

RULUTIN 


^rakMMJ*«**lNwk 

f«« 


A  tfaia  takrica- 
Mm,  ttwpliH  fs- 
cilitiM  af  piMt 
•  ■  4  M^lpiiwt 
far  lok*  iwiifliia 
tnm  MM  wilt  ta 


Whatever  your  requirements  in  sheet,  plate  and  alloy  fabri¬ 
cation,  Kirk  &  Blum  can  produce  for  you  .  .  .  economically 
and  quickly. 

Complete  facilities  to  capacity  for  square  and  rotary 
shearing,  braking,  forming,  rolling,  punching,  riveting, 
welding,  grinding,  drilling  and  finishing  sheets  and  light 
plates  and  structurals. 

For  complete  details,  write  for  literature  on  fabrication 
focilities  and  experience  or  send  prints  tO: 

THE  KIKK  AND  HUM  MANUFACTURING  COMPANY 
3211  PORRER  STREET  e  CINCINNATI  9,  OHIO 


Kirk  Bium  METAL  FABRICATION 


IPRODUCTION  TECHNIQUES  (contiaMd; 


Naw  qarmonium  production  lumaca 
mad*  by  Havl  Duly  Electric  Cou  Mil- 
waukao.  Wiscoiuin.  Crank  at  uppor  Uit 
on  mochlna  la  uaod  to  pull  tha  boata  oi 
qarmanium  oxida  through  tha  varioua 
I  atagaa  oi  tha  fumaca.  Squara  cantar 
I  saction  is  1.000-dag  C  aacond-ataga  iur- 
noca 

I  are  pulled  into  the  square  second 
j  stage  of  the  furnace  and  heated  at 
I  1,000  deg  C  for  about  60  minutes 
;  in  a  hydrogen  atmosphere  to  fuse 
I  the  material  into  a  solid  ingot. 
After  this  fusion  the  boats  are 
pulled  into  the  water-cooled  section 
of  the  tube  for  cooling  and  removal. 

The  next  step  in  the  process  is 
purification,  achieved  by  drawing 
the  ingot  through  the  coils  of  an 
induction  heating  furnace  in  a 
nitrogen  atmosphere.  As  the  ger¬ 
manium  melts,  the  impurities  travel 
to  one  end  of  the  bar.  This  end  is 
then  sawed  off,  leaving  .a  pure  bar 
for  cutting  into  100-gram  pieces 
from  which  crystals  are  formed  in 
a  crystal-growing  induction  fur¬ 
nace.  Single  crystals  are  used  for 
transistors  and  the  polycrystalline 
material  is  used  for  varistors. 


Cutting  Gummed  Paper 

Tabs  of  gummed  Kraft  paper  for 
anchoring  wrappings  on  coils  are 
cut  from  rolls  of  the  required  width 
by  a  technique  that  gives  hundreds 
or  even  thoussmds  of  tabs  at  a  time, 
using  a  hand-operated  28-inch 
paper  shear  of  the  type  made  for 
printing  plants.  The  operator  wraps 
the  paper  lengthwise  on  a  long 
strip  of  cardboard,  with  the 
gummed  side  out,  to  a  thickness  of 
about  an  inch  on  each  side  or  two 
inches  total.  The  strips  may  be  eis 
long  as  three  or  four  feet  Next 
masking  tape  is  wound  spirally 
around  the  gummed  paper,  using  a 
pitch  for  the  spiral  that  will 
give  at  least  one  complete  turn 
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MULTI-TERMINAL 


Lin«  of  Comprossion  Sools 
f  Gloifod  Terminols  • .  • 


-"■■4 

Hi 


Offers  a  Complete  Line  of 


HEADERS  &  PLUGS 


-  I  Compression 


'm-6L 


CONSTRUCTION 


for  comploto  Infonmitlon  on  how  IWUMITIC 
onginoor*  con  apply  '*AII-Olass’*  Comproa* 
slon  Soala  to  your  rogulw  or  apodal  op- 
pNcotlona.  AvailablO/  too«  la  NHIMITIC’a 
■rodiuro  CS  on  comproaaion  aoala,  aa  woll 
aa  a  30-pago  catolog  on  Ha  atoncknd  lino. 


ermetic  Seal  Products  Co. 


31  South  Sixth  Stroot 
Nowark  7,  Now  iorsoy 
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for  sub-miniature  •  miniature 


(CMtiaMd) 


brush-holders  •  commutators  •  specialties 


PRODUCTION  TECHNIQUES 


of  masking  tape  per  tab  length. 
When  a  number  of  these  sticks  of 
paper  have  been  prepared,  they  are 
brought  to  the  paper  shear  and  cut 
to  the  desired  tab  lengths.  The 
shears  are  sufficiently  powerful  to 
cut  through  two  inches  of  paper 
even  when  filled  to  the  entire  avail¬ 
able  28-inch  width  of  the  guillotine 
cutting  blade. 

The  cut  bundles  of  tape  are 
stored  on  steel  shelves  until  needed. 
Stocks  of  various  sizes  are  thus 
easily  maintained.  The  spiral  of 
masking  tape  is  easily  peeled  off  a 
bundle  to  make  the  tabs  available 
for  use.  This  technique,  as  used  in 
the  Union  City,  N.  J.  plant  of  Key¬ 
stone  Products,  has  greatly  reduced 
the  cost  of  tabs  for  their  magnetic 
amplifier  coils. 


Water-Cooled  Vise  for 
Soldering  Cans 

After  assembly  and  preliminary 
testing  of  discriminators  for  Ray¬ 
theon’s  PRC-6  f-m  transmitter- 
receiver,  the  unit  must  be  sealed 
in  a  metal  can  without  damaging 
the  parts  with  excessive  heat.  To 
achieve  solder-sealing  under  this 
restriction,  the  can  assembly  is 
placed  in  the  jaws  of  a  water-cooled 
vise-type  jig.  In  addition,  a  blower 
is  directed  at  the  exposed  base  of 
the  can  to  hold  down  its  tempera¬ 
ture  during  the  soldering  opera¬ 
tion.  These  two  measures  prevent 
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4  6  MICRO  FINISH 


Instrument  Components,  Inc. 


Prodnctloa  aatnp  ior  kaapiao  dtocrimlB- 
ator  cool  whila  mokiag  hannattc  soMar  - 
saol 
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WRITE  FOR  ICI  CATALOG 


1 


AT  NORTH  AMERICAN  AVIATION 


One  of  the  big  reasons  for  the  success  of  North 
American  Aviation’s  Electromechanical  Department 
is  its  painstaking  attention  to  small  details— like  the 
millionth  of  an  inch  on  a  gear  or  the  hairline  accuracy 
of  the  tiny  part  shown  on  the  contour  projector.  These 
small  details  are  some  of  the  factors  contributing  to 
the  complex  missile  guidance  and  automatic. control 
systems  which  are  being  designed  and  developed 
by  this  department  for  projects  which  stagger  the 
imagination. 

North  American’s  hne  reputation  for  pioneering  in 
far-reaching  technical  fields  is  part  of  the  answer  to 
the  question:  “Why  do  so  many  talented  engineers 
choose  North  American  as  a  place  to  work?”  Another 
is  the  extremely  advanced  equipment  —  much  of  it 


invented  and  built  by  North  American  itself  —  avail¬ 
able  to  the  engineers  who  work  here. 

In  addition  to  North  American’s  popularity  as  a 
place  to  work,  there  are  always  fine  career  openings 
for  imaginative  scientific  minds.  If  you  like  theory, 
you  will  discover  an  exciting  and  secure  future  in  the 
fields  of  operations  analysis,  advanced  dynamics,  kine¬ 
matics,  noise,  error  or  information  theory,  systems  en¬ 
gineering,  statistical  quality  control  or  servo  analysis. 

If  research,  development,  or  design  is  your  specialty, 
you’ll  find  attractive  opportunities  in  radar  and  com¬ 
munications  systems,  analogue  and  digital  computers, 
automatic  guidance  systems  or  optics. 

Why  not  write  for  complete  information,  giving  us 
your  education  and  experience? 


KORTM  AMSMIMCAX  JtWMATEOJV.  ISfC. 

/n\  fngin»»ring  P»r$onnml  Section,  Mtull*  and  Control  iquipmont  Oporatlong 
AWA  12214  Lakewood  Boulevard,  Dept.  93-E,  Downey,  California 
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excessive  rise  in  internal  tempera¬ 
ture. 

For  inserting  and  removing  cans, 
the  rear  jaw  of  the  vise  is  moved 
in  and  out  by  air  pressure,  con¬ 
trolled  by  a  foot  pedal  so  as  to  leave 
both  hands  of  the  operator  free  for 
soldering. 


Read  about  it  in 
ELECTRONICS 
SEE  it  at  the 


Coil  Turns  Counter 

Finished-equipment  rejects  are 
being  minimized  in  many  plants  by 
checking  the  number  of  turns  in 
air-core  coils  with  a  new  GE 
counter.  The  only  requirement  is 
that  the  coils  fit  over  a  A  inch  or 
i  inch  test  rod.  The  instrument 
checks,  in  steps  of  one  turn,  the 
effective  turns  of  coils  ranging 
from  O.to  61,110  turns.  For  coils 
with  outside  diameters  less  than  8 
inches,  accuracy  is  0.2  percent  for 
the  larger  rod  and  0.3  percent  for 
the  small  rod. 

The  coil  to  be  tested  is  placed 
over  the  test  rod  and  connected  -to 
test  clips.  With  a  foot  switch  the 
operator  then  energizes  the  re¬ 
versing  relay;  with  each  operation 
of  the  relay,  the  magnetizing  cur- 


rWIRI  WOUND-  ^ 
SILICONE  COATED  ^ 
RESISTORS 

Complet*  welded  construction 
from  terminal  to  terminal.  Tem¬ 
perature  coefTicient  0.00002/  def. 
C.  Ranges  from  0.1  Ohm  to  55,000 
Ohms,  depending  on  TVpe.  Toler¬ 
ance  0.0.5%,  0.1%,  0.25%,  0.5%, 
1%,  3%,  5%. 


The  only  trade  show  in  Amerira's 
most  dynamic  and  fastest 
growing  industry. 


A  KEY  SHOW 
for 

ELECTRONICS 

June  9,  10,  11,  1953 

Hotel  Statler 
New  York,  N.  Y. 


RH  TYPE  —  Available 
in  25,  50  and  250  watt  sizes. 
Silicone  sealed  in  die-cast, 
black  anodized  radiator  finned 
housing  for  maximum  heat 
disaipaUaii^^^,^^^  . 


•  Meet  key  executives  in  design, 
engineering,  production  and 
sales. 

•  Make  your  market  world 
wide.  Last  year  17  oflficial  for¬ 
eign  buying  teams  visited  the 
show;  more  will  attend  this 
year. 

•  Introduce  new  products,  new 
methods,  new  processes.  Con¬ 
centrate  interest  on  what  you 
offer.  Convert  interest  into 
sales. 

•  Promote  trial  orders.  Rein¬ 
force  personal  sales  work.  De¬ 
velop  new  markets. 

•  Build  prestige.  Promote  deal¬ 
er  and  distributor  sales.  In¬ 
vite  trade  inquiries. 


RS  TYPE  —  Available  in  2 
watt,  5  watt,  and  10  watt  sizex. 
Silicone  sealed  ofTerine  maxi¬ 
mum  resistance  to  abrasion, 
high  thermal  conductivity  and 
high  di-electric  ^ength. 


Dalohm  precision  deposited  carbon 
resistors  offer  the  best  in  accuracy, 
stability,  dependable  performance 
and  economy.  Available  in  14  watt, 
1  watt  and  2  watt  sizes. 

Carefully  crafted  in  every  respect, 
Dalohm  resistors  are  true  power  in 
miniature  —  provide  the  answer 
to  those  space  problems. 


Booth  reservations  now 
being  accepted. 


F«r  ilwtmiU  writ9 

Dept  E 

Aircraft  Trade  Shows  Inc. 
(Management  Connolly  &  Leopold) 

Hotel  McAlpin 
New  York  1,  N.  Y. 

Telephone  Cable  Address 
PE  6-5933  Airshows 


Chocklav  Iar«o  odneoro  coll  with  tanu 
countar.  Standard  coll  nsod  lot  compari¬ 
son  is  mountad  within  tha  control  ponal. 
whara  It  is  protaclad  from  domaga 
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You’ll  find  it  mighty  useful. 
It  covers  the  whole  standard  line  of 
Speer  Resistor  Division  Products: 


It  tells  everything  you'll  want  to  know  about 
these  products— their  specifications, 
their  characteristics,  their  applications. 

If  you  don’t  already  have  a  copy, 
mail  the  coupon  below. 


Speer  Resistor  Division 
Speer  Carbon  Company 
St.  Marys,  Pennsylvania 


SPEER  RESISTOR  DIVISION 
SPEER  CARBON  COMPANY 
St.  Mary*,  Pennsylvania 
Other  Dtvisionsi 
Jeffers  Electronics 
International  Graphite  &  Electrode 


Please  send  me  a  copy  of  your  new  catalog  covering  the  complete 
stondord  line  of  Speer  Resistor  Division  products. 


oma  sptn  nooucn  mi  nn  mcnoNia  inmktiy 

'  eNedM  •  contacts  •  Rxed  carbon  roditors  •  coil  forms 
disa  ^.brwshos  •  battery  carbon  •  grapMto  plotosa^  rods. 


Addrssi 


RJ.  Coils  •  ceramic  copodtors  •  copristors  •  high 
vollage  condensers  •  disc  copodtors  •  chokes  / 
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^agnecorder  ^ 

TNf  PROPISSIONAL  TAPI  RICORDfR  J 

Precision  engineered  for  unexcelled  realistic  brilliance  and  high 
fidelity,  Magnecorders  are  preferred  by  radio  engineers  3-to-l.  Fre- 
quency  response  flat  from  50-15,000  cps,  ±  2  db.  Compare  the 
Magnecorder  —  the  product,  the  performance,  the  price  —  and 
you'll  see  why  it's  the  world  wide  choice. 

ofio-coso  Portable  Top*  Rocorefor  g  ^  ^  ^ 

Lightens  all  remote  work,  A  portable 
recorder  and  amplifier  a 
single  case !  Lightweight, 
rugged,  reliable. 

PT63  magnecorder 

—  long  accepted  as  the  standard  professional  tape 
recorder;  3  heads  for  simultaneous  record  and  play- 
back. 


□ 

••• 


rent  in  the  rods  is  reversed.  Dials 
are  adjusted  with  each  reversal 
until  there  is  no  galvanometer  de¬ 
flection,  and  the  number  of  turns 
is  then  read  directly  from  the  dials. 

Coils  wound  on  nonmagnetic 
metal  forms  require  special  cali¬ 
bration  by  the  user  to  obtain  an 
accurate  count  of  coil  turns.  The 
counter  is  not  recommended  for 
coils  having  magnetic  coil  forms. 

If  the  dials  are  set  to  the  required 
number  of  turns,  the  galvanometer 
deflection  is  a  measure  of  the  de¬ 
parture  from  specifications.  The 
galvanometer  sensitivity  can  be 
adjusted  so  that  any  coil  which 
causes  deflection  beyond  a  prede¬ 
termined  point  on  the  scale  is  arbi¬ 
trarily  discarded. 

The  principle  of  operation  de¬ 
pends  upon  the  fact  that  a  voltage 
is  induced  in  a  coil  when  the 
flux  linking  that  coil  is  suddenly 
changed.  The  standard  coil,  the 
galvanometer  and  a  coil  to  be  tested 
are  connected  in  series  in  such  a 
way  that  the  coils  are  bucking  each 
other.  When  the  direct  current  is 
reversed,  the  flux  in  the  magnetiz¬ 
ing  rods  is  reversed,  inducing  a 
voltage  in  each  coil.  If  the  coils 
have  the  same  number  of  turns,  the 
voltages  induced  will  be  equal  and 
opposite;  therefore  there  will  be  no 
deflection  on  the  galvanometer.  If 
one  coil  has  more  turns  than  the 
other,  the  voltages  induced  will  be 
unequal  and  there  will  be  a  gal¬ 
vanometer  deflection. 

The  two  test  rods,  which  project 
under  the  bench  also,  are  mag¬ 
netically  homogeneous  and  of  uni¬ 
form  cross-section,  with  uniformly 
wound  d-c  windings  that  give  a 
constant  field  strength  over  the 
entire  length  of  each  rod. 


S— eftmens/onaf  sound 
Binaural  magnBcordBr 

Unbelievable  realism!  Two  simultaneous 
recordings  on  one  tape  give  sound  a  per¬ 
spective  and  a  "third  dimension.” 


For  <t»mon$trmtioi>.  i—  yawr 
Claalfi«aT*l*»han*  Dirtfory 
iHtdcr  ''Raeorrfan"  of  wrifo 


New  Chemical  Process 
Plates  Nickel  Uniformly 

The  possibility  of  once  again  using 
nickel  as  a  corrosion-resisting  finish 
for  electronic  components  is  opened 
up  by  a  new  chemical  technique  for 
depositing  nickel  out  of  solution 
without  electricity.  Chief  advan¬ 
tage  is  that  the  coating  is  dense, 
so  that  the  one  mil  of  coating  thick¬ 
ness  is  adequate  for  protection. 
Deposition  is  uniform  on  insides  as 


CABLE:  GMEINC 


WESTERN  UNION:  ZDV 


TELETYPE:  N.H.  7063 


Attenuation  (Spectrum  Amplitude):  3  —  70  db  uncal. 
Frequency  range:  8430  Mcs  —  9660  Mcs. 

Frequency  sweep:  10  —  30  cps  continuous. 

Frequency  swing  (FM  sawtooth)  of  analyzer  r>f  oscillator: 

40  —  50  Mcs. 

Maximum  error:  J-4  Mcs. 

Maximum  dispersion  of  spectrum:  1.5  Mcs  per  inch. 

Overall  i>f  bandwidth  at  half  power  point:  50  Kcs. 
Sensitivity  to  CW: 

a.  Spectrum  amplified  position:  80  db  below  1  W  per 
inch  deflection  on  oscilloscope  screen. 

b.  Spectrum  position:  55  db  below  1  W  per  inch  deflection 
on  oscilloscope  screen. 

Weight:  86  pounds  (complete  in  armored  case  with  all  acces¬ 
sories). 


TS-14i/UP, 


ACCESSORIES 
a  CASE  ::^; 


Partial  liti  af  tatitHed  uscri  of  iht  GSM  r$-?4S/  UP  intluda: 
Ball  Aircraft  Carp,  (lab.) 

Calilornia  Irtttiluta  of  Ttchnology  (lab.) 

Contolidatod  Vuitt*  Aircraft  Carp,  (lab.) 

Ooug/oi  Aircraft,  tnc.  (lab.) 

Fairchild  Cngint  B  Airplano  Corp.  (Guidod  Mittiloi  Div.) 

Fronch  Naval  Bata  (Toulon) 

Gilfillan  Brat.  (Elactranict) 

Boyal  Canadian  Air  Forca  (lab.) 

Wattinghouta  Elactric  Corp.  (lab.) 


SHIPPING  AND  CARRYING  CASE 

Armored  tool  locfcor 
wMi  foaai  rwbtior  cbthton*  iniortod. 


TS-173>C  IIS  Portablo  To«l  Equipmonl. 
TS-239/UP  Wido  Bond  Otcilloscepo. 
UPM-1  Bodor  Tost  Sol. 

Spociol  ilomt  lo  ordor,  such  oc 

I  KW  Troniminors  and  Jamming 
Equipmonl. 

S  KW  TrantmiHori  and  Jamming 
Equipmonl. 

Oiroclion  Pindort. 

Communicalion  Ko(oivor$,  olc. 


■  •SS-A  VHP  Bonck  To$l  Equipmonl. 
IE-17-A  SCK-S36  Toil  Equipmonl. 
IE-19-A  VHP  Porlablo  Toil  Equipmonl. 
MB'S  Markor  Boaion  Toil  Equipmonl, 
Porlablo. 

TS'EB  Slido  Back  Vohmolor  for  E'3, 
E-d,  E-S,  olc.  Piring  Syilomi). 

TS-IT  Moving  Targot  Sbnalotor  (for  E-S, 
E-4,  E-S,  otc.  PIrIng  Syitomi). 

TS-tPO-C  IIS  Porlablo  Toil  Equipmonl. 


WRITE  OR  WIRE  FOR  PRICES 
AND  DELIVERY  SCHEDULES 


POplar  5-4185 
STanUy  7-1624 
STanley  7-2212 
STanley  7-1086 


6  &  M  EQUIPMENT  CO 


7309-7327  VARNA  AVENUE 
NORTH  HOLLYWOOD,  CALIFORNIA 
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TYPE  SM,  ^ 
MANUAL  RESET 


TYPE  SA, 

NON-AOJUSTABIE 


STEVE  IVS 


PRODUCTION  TECHNIQUES  (continaid) 


well  as  outsides  of  irregular  objects 
since  the  molecules  of  nickel  de¬ 
posit  out  of  solution  wherever  there 
is  contact  with  the  object  being 
plated. 

Cost  of  chemical  plating  ranges 
from  60  cents  to  $1  per  mil  sq  ft, 
depending  on  preliminary  prepara¬ 
tions  required.  This  cost  is  usually 
cheaper  than  cadmium  plating  be¬ 
cause  for  equal  corrosion  resistance 
only  about  one-tenth  the  coating 
thickness  is  required. 

Preliminary  preparation  is  essen- 


Sr?5S 


manvfaeturiag  company,  inc. 

MANSrillD,  OHIO 


DMnonstrotlon  ahowino  •en*  ii  .o.Jar* 
in9  dlractly  to  aluminum  ■ *  V:-ring 
a  chemically  depoailed  mcki  ating 


tially  the  same  as  electroplating, 
involving  cleaning  and  degreasing 
for  various  kinds  of  bEisis  metals 
and  an  additional  surface-roughen¬ 
ing  treatment  for  plastic  com¬ 
ponents  on  which  nickel  is  to  be 
deposited.  Speed  of  chemical  plat¬ 
ing  is  comparable  to  that  of  regular 
dense  nickel  plating. 

Optimum  temperature  for  nickel 
deposition  out  of  solution  is  about 
210  deg  F.  This  is  entirely  feasible 
for  metals.  For  thermoplastic  ma¬ 
terial,  lower  temperatures  can  be 
used  if  certain  process  modifications 
are  made. 

Small  parts  can  be  chemically 
plated  in  tumbling  barrels,  and 
larger  parts  can  be  suspended  con¬ 
ventionally  from  wires.  Where 
parts  are  not  too  heavy  (around 
one  pound  or  less),  the  solution 
will  plate  out  perfectly  under  the 
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If  your  product  requires  sensitive,  snap-action 
control  characteristics,  better  check  Stevens  Type' 
SA  thermostats  first.  For  these  small,  snap-acting 
thermostats  can  be  used  with  differentials  as  wide 
as  lOO'F  ...  or  as  narrow  as  10°F.  Furthermore, 
standard  models  are  available  in  adjustable,  non- 
adjustable,  manual  reset,  or  single-pole  double¬ 
throw  styles. 


You  can't  beat  Stevens  Type  SA  thermostats 
for  sensitive,  precise  response  because  they  fea¬ 
ture  an  electrically  independent  bimetal  element 
in  metallic  contact  with  the  mounting  base.  Con¬ 
tact  pressure  is  positive  until  actual  instant  con¬ 
tacts  snap  open.  Available  with  virtually  any  type 
terminal  arrangement.  Type  SA  thermostats  are 
mechanically  interchangeable  with  the  widely 
used  Stevens  Type  S  thermostats. 


To  protect  the  performance  of  your  product, 
always  specify  Stevens  Type  SA  thermostats— /Ary 
perjomi  better,  last  longer.  Request  Bulletin  L-6397. 
•Fofanf*  Applied  For  * 


Waat  iMr*  lafonMtien?  Um  pest  cerd  ee  lest  pege. 


S  earching 

\  for  more  effective 
\  automatic  control  instruments? 


Ketay’s  knowledge  and  experience  will  be  helpful. 


•  NEWEST 
KETAY  PRODUCT 


TRANSFORMER  I 
SYNCHRO  CONTROL 
TYPE-D-IA450 
EVILS  VAC -400  emu 

KfTAY  MF6.C0RP. 
NtW  YORK.  N.Y. 


It  was  gained  in  developing  and  designing  dozens  of  the  precision  control 
instruments  that  are  today’s  military  standards. 

Take  Ketay’s  Size  23  Synchro,  for  instance.  This  single  development  is 
an  integral  component  in  the  controlling  of  the  Skysweeper . . .  the 
Army’s  latest  automatic  antiaircraft  gun.  Ketay’s  mass  production 
techniques  are  making  such  controls  economically  practical. 

Our  instrument  engineers,  with  more  than  2S  years  of  specialization 
in  this  field,  could  well  put  an  end  to  your  search  for  more 
effective  automatic  controls.  There’s  no  obligation,  of  course. 

*.  Why  not  write  for  more  information  to  Dept.  C. 


SUBMINIATURB  TYPE 
IOIA2D  SYNCHRO 
CONTROL  TRANSFORMER 
KetiyPartNo.  D- 14450 
Voltage  rating  •  i 

1  l.*v/0.4  V  per  deg.  •  M 

Operating  frequency  400  cp« 

Input  power  0.4  w  max.  • 

Input  current  140  ma  max.  *. 

Input  impedance  — — 

61  ZZT  ohms 
Secondary  voltage  23.2  db  1  v 
Total  null  voltage  40  mv  max. 
Fundamental  Component  of 
Null  voltage  30  mv  max. 

Time  Phase  Shift  7* 

Moment  of  Inertia 

S.8  X  10*)  slug  in7 
Frictional  Torque  .05  oz.  in. 
Electrical  Accuracy  —max.  10' 

WHEN  USED  AS  A 
CONTROL  TRANSMITTER 
Voltage  rating  26/11.8  v.a.c. 
Input  power  0.4  w  max. 

Input  current  65  ma  max. 

Input  impedance 

•475  122:  ohms 
Output  voltage  11.8  v  ±  0.3  v 
Time  phase  shift  7.3* 


^^^>^^^^ANUFACTURINO  CORP. 


Now  York,  N.V. 


NowtlMnio,  C«IH 


(mcWIv*  OH'mit  555  iforfwoy,  Nev  Ysrk  18.  N.  Y. 


of  precision  instruments 


•  SYNCHROS  •  SIRVOS  •  RISOLVIRS 

•  MAONtne  AMPUnnS  •  automatic  control  systims 

•  iUCTRONIC  IQUIPMINT 
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Want  more  information?  Use  post  cord  on  lost  pope. 
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To  Satisfy 


...THE  ELECTRONIC  INDUSTRY’S  DEMANDS.. 
...  FOR  NEW  EQUIPMENT  AND  INSTRUMENTS 
. .  .THAT  PERFORM  NEW  TASKS  . . . 

...  OR  DO  A  MORE-PRECISE  JOB . . . 

...  IS  A  NEVER-ENDING  CHALLENGE  . . . 

I 

To  Cubic  electronic  Experts 

I 

DESIGN  and 


That  Challenge  Is  Answered  Again  I 


rant  <«n*r«l. 


DC  tupply  “B”  (• 
v*Haa«  ar  condai 
raM  caniral. 


TRAN^P 


SPICiPICATIONS 

Caattanl  VaMata  lafalaHaai  lati  than  0.1%  var.  lara  la  fall 

Oaliral:  0  la  M  V-DC  &  100  ata.  aM>.  laad  CVO 

(CVO)  30  la  300  V.DC  @  100  aia.  aMn.  laai  Ihaa  0.S%  var.  tharl  rircall  la 

Ca.Mi.ia  C.»«a  ’®«  ^ 

Oalrl.^^  0  la  BO  aia.  DC  ©  100  V  ara.. 

Baoohr  lalaraillaai  Nana 

Klp^lii  La«(  Ifcan  •  aiv  RMS  avar  aialra  raata  Oiaiaatiaiiai  B"a13"x11''  hlfh 

It's  tho  day-by-day  offorts  of  CUBIC'S  tkillod  Eloctronic  ongineort  and  crafUmon 
— mon  who  Loop  paco  with  the  requirements  of  the  Field— that  make  possible 
the  addition  of  such  outstanding  equipment  os  CUBIC'S  New  TRANSISTOR  POWER 
SUPPLY,  to  the  proud  CUBIC  Catalog  of  equipment  that  once  formed  Yeiterdav'i 
"First-ln-The-Reld".  But  research  never  rests. 

To-day— at  CUBIC— new  ideos  ore  being  conceived  ond  incubated  into  equip¬ 
ment  to  satisfy  To- morrow’s  demands.  In  a  few  weeks,  we  will  be  pleased  to 
release  news  of  another  CUBIC  success . . .  The  Transistor  Test  Panel — a  CUBIC 
first  for  To-morrow f  Watch  for  iti  joju  CATBtQQj 

Bar  aktalala  t.S.  Pawar 
Maatvraiaaal^wMl  m»  j 

eaatsiae— traai  100  MC  /  m 

M  3«,000  MC— Htraa  / 

Calarlaialric  Wattiaalar*  M 

ara  avaHaMa.  SaaS  far  / 

Hm  Naw  Calalai  af  Ml- 
crawava  Caiaaaaaalt 
ai.e  Ta*l  iealea»aal. 


Perhaps  you  have  a  problem  in  develop¬ 
ment  or  production.  CUBIC  welcomes 
inquiries  to  help  you  solve  these— or  any 
problem  in  Electronics  and  Transmission. 
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Example  and  croM-seetton  of  plastic 
knob  on  which  a  hord  coating  of  nickel 
has  been  deposited  chemically  with  a 
new  process  having  100-percent  throw¬ 
ing  power 


supporting  wire  without  leaving 
marks.  The  plating  can  be  any  de¬ 
sired  thickness;  this  means  that 
the  new  nickel  process  can  be  used 
for  building  up  worn  or  overcut 
surfaces  precisely  to  desired  dimen¬ 
sions.  ,  > 

The  new  process  has  been  named 
Kanigen  by  its  originator,  General 
American  Transportation  Corp., 
Chicago,  Ill.  It  was  developed 
originally  by  this  firm  for  plating 
the  insides  of  tank  cars,  but  so 
many  other  applications  have  been 
found  that  plans  are  under  way  for 
licensing  the  process  to  other  plants. 

A  possible  drawback  is  the  hard¬ 
ness  of  the  coating,  which  precludes 
deformation  in  punch  presses  after 
plating.  All  fabricating  operations 
can  be  performed  before  plating, 
however,  since  the  throwing  power 
of  the  solution  is  100  percent.  It 
will  plate  anywhere  that  liquid  can 
touch;  in  experiments,  threads  of 
nuts  and  bolts  have  been  plated 
without  even  taking  them  apart. 
So  far  the  only  metal  that  can  be 
deposited  chemically  by  the  process 
is  nickel. 


Heating  Iron  Anchors 
Coil  Form  to  Board 

An  upright  mounting  arrangement 
of  a  special  600-watt  heating  iron, 
called  the  preacher  by  factory 
workers,  is  used  in  Crosley’s  Cin¬ 
cinnati  plant  to  join  phenolic  fly¬ 
back  coil  forms  to  their  terminal 
boards.  The  setup  incorporates  an 
Air-Clamp  cylinder  made  by  Meade 
Specialties  in  Chicago  to  raise  and 
lower  the  iron  and  to  apply  pres- 
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Widely  used  on  vessels  of  the  United  States  Navy, 
the  Edo  deep  depth  sounder,  shown  above,  has 
proven  useful  for  many  purposes  other  than 
recording  ocean  depths.  For  instance,  with  a 
its  unusual  power,  sensitivity  and  accuracy 
it  has  been  used  to  plot  the  location  of 
bed  rock  deep  under  silt.  This  and 
other  applications  show  great  prom* 
ise  in  the  use  of  echo-sounding 
equipment  in  many  fields  of 
exploration. 


V 


VERSATILITY  PLUS! 


DEPTH 
SOUNDER 


S  I  f  J  C  I 
.  197S 


CORPORATION  Colleg  e  Point,  L.  1.,  N.  Y 

'' Specialists  in  Under  Water  Detection  Equipment 


CoU  lonn  and  t*rminal  board  in  poti- 
tlon  roadr  for  hoot-ond-proMuro  flaring 
oporation 


sure  under  foot-pedal  control. 

The  operator  places  a  coil  form 
over  the  positioning^  stud  on  the 
base  of  the  fixture,  sets  over  this 
the  flyback  transformer  terniinal 
board,  then  presses  one  foot  pedal. 
This  lowers  the  iron  and  applies 
half  pressure  for  about  ten  seconds 
to  warm  the  phenolic  material. 
She  then  presses  the  other  foot 
pedal  to  double  the  pressure.  This 
flares  out  the  coil  form  sufficiently 
to  lock  it  firmly  on  the  board. 


AUTO  RADIO 

‘‘Vibrators 

genomic  SteieA  Sp^eicfM 

A  COMPLETE  LINE  OF  VIBRATORS 


Designed  for  Use  in  Standard  Vibrator-Operated 
Auto  Radio  Receivers.  Built  with  Precision  Con¬ 
struction,  featuring  Ceramic  Stack  Spacers  for 
Longer  Lasting  Life.  Backed  by  more  than  22 
years  of  experience  in  Vibrator  Design,  Devel¬ 
opment,  and  Manufacturing. 

’A"  Btrttary  lUmliNrtart,  DC-AC  InvatSert,  Aet*  R«dl*  VihralMS 


Cutting  Insulating  Tabs 

Conversion  of  woven  glass  ribbon 
to  insulating  tabs  each  having  one 
punched  hole  is  achieved  with  a 
simple  cutting  and  positioning  fix¬ 
ture  mounted  on  a  punch  press  in 
the  plant  of  Federal  Telephone  & 
Radio  Corp. 

The  strip  is  fed  under  the  female 
die  from  the  left,  and  a  foot  pedal 
is  pressed  to  operate  the  press. 
The  operator  then  pushes  the  strip 
in  further  from  the  left  until  the 
punched  hole  is  directly  over  a 
black  dot  painted  on  the  white  bed- 


RERfCAN  lELEVISfON  A  R AON 

Simot  t93f 

SAINT-eAUL  1,  MINNESOTA»U.,S.  A. 
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What  is  one  of  the  major  causes  of  break¬ 
down  due  to  corona  discharge  in  oil  filled 
transformers? 


It  results  from  the  presence  of  air  and 
water  found  in  every  barrel  of  transformer  oil. 

Our  exclusive  process  assures  that  your  oil 
filled  units  will  be  free  of  corona  caused  by 
moisture  and  air  particles  usually  poured  in 
with  the  oil! 


TMAKaFOMMEIU  •  HEACTOmS  •  ftCMiVAVT  FILTEKS 


ELECTRONIC  TRANSFORMER  COMPANY 

209  WIST  25Hi  STRIH  •  NfW  YORK  1,  N.  Y. 
r*hpk^:  WAthlM  4-0i$0 


Bring  your 

tough  problems  to  us  at 

ELECTRONIC  TRANSFORMER  CO. 
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PRODUCTION  TECHNIQUES 


**L«Lr** 

Km0k  (LT)  mm$  mm 


flug 

QM12P-LT 


PreM  (Ctup  ior  producing  stripa  to  b* 
utod  in  inaulorting  a  toroid  board  OMom- 
bl7  ior  militarf  oloctronic  •quipmoni 


plate  of  the  press.  Now  the  press 
foot-pedal  is  operated  again.  A 
small  chain  attached  to  the  pedal 
brings  down  a  spring-loaded  knife 
for  cutting  the  tape  and  punching 
another  round  hole.  This  sequence 
is  then  repeated,  at  quite  high 
speeds  since  exact  positioning  of 
the  tape  is  not  essential  for  the 
intended  end  use.  A  stream  of  com¬ 
pressed  air  blows  out  the  punched 
disk  to  prevent  it  from  jamming 
under  the  female  die. 


for  HIGH  CURRENT 
HIGH  ARC  RESISTANCE 
HIGH  DIELEaRIC 
RUGGEDNESS 
COMPAaNESS 
QUICK  DISCONNECT 


Sheet  Metal  Cost-Cutting 

The  economics  of  running  a  sheet 
metal  fabrication  plant  discourages 
many  manufacturers  of  electronic 
and  electrical  devices  from  main¬ 
taining  self-contained  sheet  metal 
departments.  Even  modest  metal- 


High  acceptance  is  also  a  feature  of  Winchester  Elec¬ 
tronics’  Connectors  resulting  from  the  exceptional  service 
they  give  in  critical  applications.  These  patented*  Con¬ 
nectors  have  the  following  SPECIAL  FEATURES: 


eOLAIIZINOi  Heavy  guide  pilot  and  (ocket  in- 
fure  aelf-alignment  of  contact!  ai  well  aa  polari- 
xation. 

>lir-AllONINOt  Individually  Hoating  contact! 
auure  wU-alignment. 

QUICK-BISCONNICTINOi  Individually  apring 
loaded  contact!  enable  eaae  of  aeparation.  Forcing, 
which  remit!  in  damage,  ia  eliminated  and  ape- 
cial  lever*  are  not  requir^. 

FRICISION  MACHINID  CONTACTSi  Pina  from 
hraaa  bar  (QQ-B611)  and  aocketa  from  apring 
temper  phoephor  hronie  bar  (QQB-746a).  They 


are  gold  plated  over  silver  for  consistent  low 
ccmtact  resistance,  reduction  of  corrosion  and  rase 
of  soldering. 

NIOlBtO  MEUUMINE  •ODIESi  (MlL-P-14)  Min¬ 
eral-filled  and  fungus-proof.  Provide  mechanical 
strength  as  well  as  high  arc  and  dielectric 
resistance. 

NIONOUOC*  CONSTRUCTION!  Eliminates  unnec¬ 
essary  creepage  paths,  moisture  and  dust  pockets, 
and  provides  stronger  molded  parts. 


HOODS,  CONNECTOR  CLAMPS  AND 
MOUNTING  BRACKETS  AVAILABLE. 


ChncUng  orollablllty  of  stock  dWa  lor 
tub#  socket  holes  ia  large  rectUier  chas¬ 
sis.  at  Brooklyn,  N.  Y.  plant  of  Karp 
Metol  Products  Co.  Prints  of  oil  oroU- 
able  dies  are  filed  la  looseleof  note¬ 
books  like  that  In  use  here,  for  quick 
reference 


Wont  more  information?  Use  post  cord  on  lost  page. 
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Q|tB  CusMsaOeea  era  sveBab^jKlIh  9, 

11. 11,  lir  S*  **4  I9>  ooatnots. 
immm  KESS^US  ^Tnes  Mark 

Bflr^i  ^tr  uiafEe  ^aer  Ssdes  De^ptaat^^a^i^tE 

WINCHESTER 

ELECTRONICS 

INCORPORATED^ 

Wmt  OseN  IreeA  in*  WIUNM  BOUUVIIV 
<  >  MNTA  MeNICA,  'CAUN>«MA  ' 

OenWOORe  CONN.!  U4JI. 

r  S*nd  for  this  Froo  campaign  guld^^ 
Prepared  by 

THE  ADVERTISING  COUNCIL 

for  tho 

L  ENGINEERS'  JOINT  COUNCIL  ^ 


COMPANY: 
ADOtiSS:  .. 


for  your  engineer-recruitment  problem 


Engineers*  Joint  Council  and  The  Advertising 
Council  offer  free,  expert  help  to  advertisers 
promoting  engineering  as  a  career. 

The  booklet  reproduced  here  was  prepared  by  The  Adver¬ 
tising  Council  in  cooperation  with  the  Engineers’  Joint 
Council  to  help  you  make  your  advertising  work  most 
effectively  in  recruiting  engineers  for  the  future. 

1.  It  tells  you  what  the  problem  is  and  the  impor¬ 
tant  part  you  can  play  in  solving  it. 

3.  It  outlines  the  advantages  of  an  engineering  ca¬ 
reer  to  help  your  company  develop  advertising 
appeals. 

3.  It  informs  you  as  to  the  current  activities  of  in¬ 
dustry  in  the  education  and  recruitment  of  en¬ 
gineers. 

4.  It  offers  specific  suggestions  as  to  what  you  can 
do  (from  present  manpower). 

5.  It  provides  material  that  you  can  use  in  your 
own  local  and  national  programs. 

Many  advertisers  are  using  this  booklet  today.  'They  say 
that  it  helps  in  orienting  their  engineer-recruitment  ad¬ 
vertising  to  industry-wide  recruitment  programs. 


JUST  MAIL  THIS  COUPON  I 


The  Advsrtiting  Council,  Inc. 

25  Wot»  45  Strool 
Now  York  36,  Now  York 

Gentlemen:  Please  send  me  a  free  copy  of 
“How  your  company  can  help  promote  engineering 
as  a  career." 

NAMi;  . 

POSITION  ot  nni: . . 
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2429  ELM  STREET 


TORRINGTON,  CONNECTICUT 


HAYDON*  I  through  rotoorch,  dovolep* 

moot  ond  onginooring,  U  obi*  to  introduc* 
timing  motor*  ond  dovica*  that  offar  major 
odvonca*  ovar  pravlouily  ovoilabla  aquip- 
mant,  Tha  7009,  Sariqt  Ejapjad  Tjma  Indicator 
it  on  oulitonding  axompla.  Oaiignad  ipacifi* 
colly  for  400  cycia  oparation  in  airborna 
aquipmant.  Borral  diomatar  i*  only  U23",  it 
2*43/64“  long  and  it  waighi  only  6  oz. 
fowar  consumption  it  latt  than  3  wotti  and 
it  indicate*  in  units  of  ,tant  of  hours  up  to 
10/100  an4  rapaots.  Write  for  Engineering 
Bulletin  No.  4. 


HAYDON  5103  Tima  Delay  taloy  it  datignad 
to  that  the  synchronous  motor  performs  its 
true  function  os  a  time  standard.  Switching 
work  it  accomplished  by  a  relay  coil,  which, 
whan  anargizad,  triggers  the  load  switch  for 
ralaose  at  tha  and  of  tha  delay  time.  Writ* 
for  Engineering  Bulletin  No.  3. 


Sari**  5900  HAYDON  Tim*  Delay  Relay*  pro¬ 
vide  tim*  daiay  or  intarvol  timing  in  ranges 
from  0  to  10  minutes. 


HAYDON  514B  Sari**  outomatic  reset,  D.  C. 
timers  or*  vary  versatile  and  can  b*  used  for 
•ithar  tim*  delay  or  interval  timing. 


for  axpariancad  help  in  working  out  your  re* 
gviramant*  and  spaciflcotions,  writ*  irs  today. 


•TRADEMARK  Rag.  U.  S.  Rat.  Off. 
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Malbod  oi  uainq  piano-wire  C  danp  to 
hold  down  ends  oi  outer  laminations 


MILITARY 

APPLICATIONS 


HAYDON  5700  Sari**  Elapsed  Tim*  Indicators 
.provide  simple,  compact  and  accurate  meter¬ 
ing  of  elapsed  tim*  for  60  cycle  operation. 


PRODUCTION  TECHNIQUES  (ce«tin«*4) 

working  operations  require  sizeable 
capital  investment  for  toolroom, 
presses,  welding  and  finishing 
equipment.  Labor  costs  are  an  addi¬ 
tional  factor,  as  skilled  sheet  metal 
craftsmen  come  high. 

One  solution  to  the  problem,  used 
even  by  some  of  the  largest  elec¬ 
tronic  manufacturers,  is  to  let  an 
independent  sheet  metal  fabricator 
serve  as  the  fabricating  department. 
When  sales  engineers  of  the  fabri¬ 
cator  are  consulted  early  in  the  de¬ 
sign  and  planning  of  cabinets,  hous¬ 
ings,  consoles  and  other  enclosures, 
they  can  often  suggest  minor 
changes  that  will  trim  production 
costs  considerably.  Oftentimes  tool¬ 
ing  costs  can  be  entirely  eliminated 
by  making  small  design  changes 
that  permit  use  of  stock  dies  already 
on  hand. 


Outer  laminations  of  transformers 
are  held  tight  against  the  stack 
,  with  C  clamps  improvised  from 
!  piano  wire,  to  prevent  varnish  from 
getting  under  them,  during  the  final 
varnish-dipping  operation  for  the 
unit  at  Keystone  Products  Co.  The 
clamps  are  made  by  winding  the 
piano  wire  around  a  mandrel  on  a 
lathe,  then  cutting  the  turns. 

To  protect  transformer  terminals 
during  the  dipping  operation,  a 
short  length  of  spaghetti  is  pushed 


C-Clanips  for  Laminations 


AT  TORRINGTON 
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PRODUCTION  TECHNIQUES  (contlniwd) 

over  each  terminal.  The  varniah 
level  is  controlled  so  that  units  are 
immersed  only  to  the  highest  point 
on  the  coil,  and  the  varnish  is  suffi¬ 
ciently  heavy  so  it  does  not  creep  up 
inside  the  spaghetti. 


Cemeiit'Dispensing  Fountain  | 

A  CAST  aluminum  cement  dispenser 
operating  on  the  principle  of  poul¬ 
try  water  fountains  is  used  through-  j 
out  the  Crosley  television  plant  in  ! 
Cincinnati  to  make  household  I 
cement  and  other  volatile  cements 
or  solvents  available  without  need 
for  uncapping  a  jar.  An  ordinary 
mason  jar  serves  as  the  container. 
Being  transparent,  the  liquid  level 
can  always  be  seen.  Spring  steel 
clips  on  opposite  sides  of  the  dis¬ 
penser  serve  as  threads  into  which 
the  threads  on  the  mason  jar  can 
be  turned,  to  give  a  liquid-tight  | 
pressure  seal  against  the  gasket 
inside  the  dispenser. 

The  level  of  the  liquid  in  the 
outer  dispensing  cup  remains  essen¬ 
tially  constant  because  of  the  vac¬ 
uum  developed  inside  the  glass  jar, 
no  matter  how  fast  the  liquid  is 
taken  out  with  a  brush  during  use. 
Since  only  a  .small  area  of  liquid 
surface  is  open  to  the  atmosphere 
in  the  cup,  evaporation  is  mini¬ 
mized.  For  refilling,  the  'jar  is 
turned  upright  and  filled,  the  dis- 


CroaUy-dMioaad  canMil  dlspmMr  be¬ 
ing  used  with  •moll  brush  to  apply 
houMhold  cemnnt  to  a  ilnishnd  coU 


MILITARY 

APPLICATIONS 


bunoiftni  ncduuiun  onimprovd 

timing  motors  onablod  HAYDON*  to  intro- 
due#  among  othor  odvoncod  timing  compo- 
nonts,  its  6700  soriot  400  cydo  timing  motor. 
This  is  on  hystorosis  typo  synchronous  timing 
motor,  ossontiolly  two  phase.  It  is  fumishod 
with  capacitor  for  self  storting  operation  on 
single  phaso.  Variations  in  tomporoturo,  volt¬ 
age  and  heat  do  not  affect  timing,  which  is 
as  accurate  as  the  frequency  control. 


The  HAYDON  9200  Series  D.  C  motor  for 
timing  applications  is  designed  for  operation 
from  6  to  30  volts.  It  con  be  supplied  un¬ 
calibrated  for  use  with  external  resistance  or 
calibrated  with  resistance  type  leads. 


The  9250F  Series  HAYDON  D.  C.  motor  pro¬ 
vides  the  more  uniform  torque  and  speed 
characteristics  of  a  unit  wound  for  2S  volts,  and 
has  an  R.  F.  Interference  filter,  it  offers  super, 
ior  performance  over  a  wide  temperature  range 
os  well  os  under  load.  The  current  and  power 
drain  is  lower  and  no  calibration  it  required. 


The  1600  Series  it  the  basic  motor  of  the 
HAYDON  line.  This  motor  offers  dependable 
performance,  small  size,  total  enclosure,  oper¬ 
ation  in  any  position,  controlled  lubrication, 
simple  assembly  and  a  wide  range  of  stand¬ 
ard  speeds  from  60  to  1/60  rpm.  Can  be 
supplied  to  service  specifications. 


HAYDON  Soles  Engineers  will  gladly  demon¬ 
strate  that  HAYDON  motors  will  meet  your 
requirements.  Write  details  of  your  needs 
orsd  we  will  be  glad  to  help. 


•TRADEAAARK  Reg.  U.  S.  Fat.  Off. 


2429  ELM  STREET 
TORRINGTON,  CONNECTICUT 
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PRODUCTION  TECHNIQUES 


(contimicd) 


miniature 
PUISE  TRANSfORMERS 

For  universal 
blocking  oscillator  use 


UX.7307A-  UX-7350A 

These  hermetically  sealed,  MIL>T' 
27  type  pulse  transformers  are  de> 
signea  for  universal  blocking  oscil¬ 
lator  use  at  repetition  rates  from  50 
to  5000  pps. 

UX-7307Aand  UX-7350Aare  iden- 
tical  in  elearical  characteristics,  hav¬ 
ing  two  windings  for  1000  ohms 
impedance  and  two  windings  to 
match  250  ohms.  To  cover  a  wider 
variety  of  applications,  the  windings 
are  arranged  differently  in  the  two 
transformers. 

These  units  are  also  available  in 
octal  type  tube  bases  as  UX-7307  and 
UX-7350.  Bulletin  DL-K-320  gives 
complete  information  including  typi¬ 
cal  circuits.  Write  for  it. 

AVAILABUt  FROM  STOCK 


I 


gf 


Pulse  Width  in 
Micro  Seconds* 

Rise  Time  in 
Micro  Seconds 

1 

Droop 

Front-edge 

Overshoot 

Trailing  Edge 
Back  Swing 

0.25 

.07 

1% 

4% 

5% 

0.50 

.07 

.  1% 

4% 

6% 

1.00 

.07 

2% 

4% 

6% 

2.00 

.07 

4% 

4% 

7% 

5.00 

.01 

10% 

4% 

1  n% 

’mMsurtd  at  boM  of  pulM 


Electrical  characteristics  measured  by  a  H-P#212A  pulse  generator  and  a  Dumont 
#303  oscilloscope.  Measurements  made  with  secondary  loaded  with  1000  ohms.  The 
transformers  are  tested  at  1000  V  D.C.,  and  the  maximum  voltage  across  the  1000 
ohm  windings  is  300  volts  peak. 


RAYTHEON 

MANUFACTURING  COMPANY 

IQUIPMENT  SALES  DIVISION 

DEFT.  *270-  A  WALTHAM  54,  MASSACHUSETTS 

DMTMCT  OrnCES;  ROSTON.  NEW  YORK.  CLEVOMO.  CWCAOO.  NEW 
•RURNS.  LOS  RNQELES  (WNJMNaTON),  SM  nUWCISCO.  SUTTLE 

MTEMUTIOIUL  DmSION:  11  RECTOR  ST.,  NEW  YORK  CITY 

tAYTMtON  MOOUCrS  fNClUDEi  WELDPOWER*  weUont 
VolCaoc  MabillMT*  (rcgubnonh  Transformcni  Sonic  oKiU 
laton  for  laboniu>ry  rMcarcni  Standard  control  knobat 

Elactronic  calculator*  and  oompulcrti  Radio,  tclevUion,  Mib> 
mlnlatuK  and  apocial  purpoaa  tuba*  and  other  alacwonic 
equipment.  *te«.  U.S.  Pat.  Off. 

Dual-moadrol  coil-wlading  Miup  In 
which  wire  U  ran  through  ractongular 
tank  iiUod  with  solvunt  luot  boioro  bo- 
ing  wound  on  the  coila.  Caman*.  dU- 
pansar  la  at  lowar  right  with  alactri- 
cally  haatad  wax  pot  bahind  it 

penser  ia  screwed  upside-down  and 
the  entire  unit  is  quickly  inverted. 

In  the  winding  operation  shown, 
the  wires  are  run  through  a  bath 
of  resin  and  alcohol  in  a  rectangular 
tank  mounted  above  the  winding 
machine.  This  solution  forms  an 
adhesive  to  prevent  bretikdown  of 
the  fully  wound  coil.  Two  coils  are 
being  wound  simultaneously,  using 
a  dual  mandrel.  After  winding  a 
coil,  cement  from  the  dispenser  is 
applied  to  lock  the  turns  in  position. 

When  using  plastic-coated  mag¬ 
net  wire,  methyl  Cellosolve  solvent 
is  used  in  the  tank  to  soften  the 
insulation  just  before  winding.  The 
I  turns  of  wire  then  stick  to  each 
I  other  automatically,  giving  a 
stronger  coil.  Copper  wire  coated 
with  baked-on  Formvar,  then  with 
Bondeze  is  an  example  of  this  type 
of  wire.  The  Hondeze  outer  coating 
is  not  baked  on,  hence  becomes 
sticky  and  soft  when  run  through 
the  solvent. 

Capacitor-Testing 

Merry-Go-Round 

Metallized  paper  capacitors  are 
cleared  of  shorts  before  impregna¬ 
tion  on  a  turntable  arrangement 
which  applies  a  low  voltage  initially 
and  builds  up  the  voltage  gradually 
to  li  times  rated  working  voltage 
as  the  capacitor  rides  around.  The 
operator  merely  loads  and  unloads 
the  eEisy-connecting  clips  arranged 
on  the  circumference  of  the  table. 
A  meter  mounted  on  a  bracket  in 


2M 
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YOU  CAN 


TurntabU  arTonqamciil  umo  In  East 
Newark.  N.  I.  plant  oi  Aatron  Corp.  lor 
clearing  ehorte  in  metallized  paper  ca¬ 
pacitor* 


front  of  the  operator  indicates  solid 
shorts  that  have  not  cleared  at  the 
final  high-voltage  position.  The 
meter  bracket  also  serves  as  a 
safety  guard  for  the  operator’s 
right  hand,  and  a  vertical  partition 
limits  the  movement  of  her  left 
hand  to  the  uncharged  positions  on 
the  turntable. 

Phosphor  bronze  wiping  contacts 
on  a  fixed  disk  of  tempered  Pressd- 
wood  bear  against  contacts  on  the 
underside  of  the  rotating  turntable 
to  apply  the  desired  voltages  to  the 
capacitors.  The  operator  moves  the 
turntable  manually  each  time  that 
she  loads  in  a  new  capacitor.  The 
arrangement  could  just  as  well  be 
motorized,  with  some  increase  in 
output.  A  similar  turntable  ar¬ 
rangement  is  used  for  testing 
bathtub-type  metallized  paper  ca¬ 
pacitors.  This  differs  only  in  the 
use  of  contacts  in  place  of  clips  for 
making  connections  to  the  capaci¬ 
tors. 

Protective  Wrapping 

A  NEW  protective  wrapping  ma¬ 
terial  for  electronic  parts  has  the 
unique  feature  of  sticking  only  to 
itself.  After  sheets  of  the  material 
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THAT 


REPUBLIC 

IS  SUPERIOR 


Not  only  con  you  SEE  tko  bottor  quality  of  th«  odgos  of  Ropubik 
capacitor  foil  but  you  con  FEEL  th«  difforonco.  Try  running  your 
fingor  lightly  ovor  tho  odgo  of  a  Ropubik  coil.  1^1  Mnooth  to  th* 
touch.  That's  bocoui*  Republic  foil  hot  tho  cloanost  odgoi,  tho 
straightost  cut.  Those  clean  cut  edges  result  in  superior  windings 
and  minimum  breakage.  Downtime  and  rejects  ore  reduced  to  on 
absolute  minimum. 

In  addition,  non-returnable  steel  cores  and  sturdy  individual  boxes 
whkh  protect  coils  of  Republic  Foil  right  up  to  the  moment  of  use 
furnish  further  economies. 

No  matter  how  you  look  at  a  coil  of  Republic  Aluminum  Foil,  you'll 
recognize  that  it's  a  superior  product. 

Repubik  copocitor  foil  is  available  in  widths  of  1/4"  and  wider, 
and  in  gages  from  .00017"  to  .005". 


REPUBLIC  FOIL  &  METAL  MILLS 

INCORPORATED 

DANBURY  _  CONNECTICUT 

209  W.^Kkion  Blvd.,  Chicago  6,  III. 
Bronch  Sales  Offices:  666  Mittioii  St.,  San  Francisco  5,  Cal. 

1100  Mnrphy  Avt.,  S.W.,  Atlonto,  Go. 
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IF  YOU  USE  MICROWAVES . . . 

This  s«lf  -  contained,  compact,  versatile 

WAVEMETER  TEST  SET* 

can  help  you 


j  PRODUCTION  TECHNIQUtS  (continued) 

I  have  been  cut  to  size,  a  piece  is 
wrapped  around  the  part  to  be  pro¬ 
tected  and  the  ed^es  are  pressed 
together  to  complete  the  seal.  This 
gives  a  tight,  dust-proof,  water- 
repellent,  tamper-proof  wrap  that 
prevents  dirt,  finger  marks,  foreign 
materials  or  dust  from  reaching 
and  damaging  the  parts. 

The  packages  can  be  opened  by 
!  pulling  apart  the  seals,  much  as  if 
,  opening  a  self-sealing  envelope,  but 
In  production  operations  it  is  usu- 


Now,  with  one  easy-to-carry  instrument,  you  can 
determine  the  frequency  of  both  pulsed  and  c-w 
microwave  systems  .  .  .  you  can  make  accurate 
measurements  by  both  transmission  and  reaction 
methods.  Because  the  new  Wavemeter  Test  Set  needs 
no  external  power  source,  it  is  ideal  for  field  work — 
equally  good  for  laboratory  work!  Its  applicable 
range  is  from  2400  to  3400  megacycles.  A  low  cost 
instrument — now  in  production,  and  used  by  U.  S. 
Signal  Corps  as  #TS-117/GP. 

Write  us  today  for  bulletin  giving  complete  technical  data 
on  the  Wavemeter  Test  Set! 

*Licensed  under  Sperry  Patent*. 


ExampU  ol  •Icctronic  componrat  that 
ccm  b«  protected  with  new  eeli-eealing 
wrapping  material,  and  appearance  of 
wropped  unit 


ELECTRONICS  DIVISION 
American  Encaustic  Tiling  Co.,  Inc. 

904  Kenilworth  Are..  Lonsdale,  Pa. 

Gentlemen: 

Pleose  send  your  Technical  Data  lullctin  on  the  Wovemeter  Test  Set. 
No  obligotion,  of  course. 

Nome . .  . Title . 

Address . 

City . ....Zone . State . 


ELECTRONICS  DIVISION 

AMERICAN  ENCAUSTIC  TILING  COMPANY 

904  Kenilworth  Ave.  Lonsdale,  Po. 


ally  faster  to  cut  away  a  sealed  edge 
with  scissors.  Code  numbers  or  * 
other  identifications  of  units  can  be 
written  or  stamped  on  the  wrap¬ 
ping. 

Small  parts  or  kits  of  parts 
wrapped  in  this  Spot-Seal  material 
cannot  be  lost,  damaged  or  pilfered 
from  the.  package.  The  adhesive 
coating,  though  rubberlike  in  na¬ 
ture,  will  not  damage  fine  finishes 
or  wiring.  The  material  is  available 
in  various  widths  of  600-foot  plain 
or  printed  rolls  from  Sherman 
Paper  Products  Corp.,  Newton 
Upper  Falls  64,  Massachusetts. 
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ALWAYS  SPECIFY  Stenllnq.  KtL; 

They  have  been  and  are  "STANDARD" 
wherever  accurate  performance  and 
long  life  are  a  necessity 


CABLES 


offer  a  unique  combination  of 

^  FRACTIONAL 
^  CAPACITANCE 

✓  HIGH 

IMPEDANCE 

^  MINIMUM 
^  ATTENUATION 

ALONG  WITH 

iV  EXCEPTIONAL 
^  FLEXIBILITY 

\/  LIGHT  WEIGHT 


Writ*  Of  Phono 

FOR  INFORMATION  OR  CATALOG  TO, 


ineetini 


LACONIA,  N.  H 


Subsidiary  of  AMERICAN  MACHINE  A  FOUNDRY  CO.  New  York 


38  STOCK  TYPES 


FOR  ANY  OF  YOUR  STANDARD 
OR  SPECIAL  APPLICATIONS 


MOLDED  OR  FABRICATED  IN  ANY  WAY,  SHAPE  OR  FORM 

Conttflf  ovr  IxpmrH 
Wlthoyt  Obligation 

Whatever  your  problem  ouiy  be 
concerning  Molded,  Extruded,  Lathe^ut 
or  Fabricated  Namral  or  Synthetic 
Rubber,  Atlantic  India  can  help  you. 

Our  laboratories  and  staff  of  engineers 
^  plus  three  decades  oI  experience  are 
your  guarantee  of  satisfaction. 

LaUsi  Catalog  Now  Available 


GROMMETS 

VACUUM  CUPS 
SPRING,  SLAS 

lUMPERS 

RUSHINGS 

EXTRUSIONS 

CYLINDER 

TUBING 
GASKETS 
•  •  • 

LARGEST 
DIVERSIFIED 
STOCK  OF 
SPONGE 
IN  U.S.A. 


WE  ARE  SPEOAUT  0R6ANIUD  TO  HANDLE  DIREa 
ORDERS  OR  ENQUIRIES  FROM  OVERSEAS' 

SPOT  DELIVERIES  FOR  U.S. 

BIIUO  IN  DOLLARS  — SETTiaiENT  ST  TOUR  CHECK 

CABLE  OR  AIRMAIL  TODAY 


138a  CROMWELL  RO.,  LONDON,  S.W.7 
ENQUND 

CASUS;  TRANSRAO  LONDON 


Wa*t  more  informottoo?  Use  post  cord  on  lost  page. 
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Typ€Ne. 

Capaciianct 
fift  Pift. 

Imptdancr 

ohms 

O.D. 

C44 

4-1 

25a 

1.03* 

C.4 

4-6 

339 

1.03* 

C.33 

4* 

330 

0.64' 

C.3 

5-4 

197 

0.64' 

C.32 

5-5 

184 

0.44' 

c.3 

6.3 

I7I 

0.44' 

C.II 

6.3 

173 

0.36* 

C.1 

7-3 

150 

0.36* 

NEW  PRODUCTS 


Edited  by  WILUAM  P.  O'BRIEN 

Control  Testing  cmd  Measuring  Equipment  Described  and 
Illustrated  .  .  .  Recent  Tubes  and  Components  Are  Covered  .  .  . 
Thirty-Two  Trade  Bulletins  Reviewed 


has  announced  the  model  EMM-6 
flexible,  fully  electronic  mixer  pre- 
amplifler.  It  features  electronic 
mixing  of  up  to  four  microphones, 
plus  radio  tuner  and/or  phono¬ 
graph.  The  amplification  provided 
on  all  six  inputs  (four  mixing  chan¬ 
nels)  and  a  cathode  follower  output 
allows  placement  of  the  mixer  pre¬ 
amp  up  to  400  ft  from  the  amplifier. 
Output  is  1.0  V  rms.  Harmonic  dis¬ 
tortion  is  less  than  i  of  1  percent. 
Response  is  50  to  15,000  cps  ±  2  db. 
Three  12AX7  tubes  are  used,  plus 
selenium  rectifier.  The  unit  is  ideal 
for  mixing  several  program  sources, 
such  as  organ  and  choir  or  solo 
singer  and  orchestra  into  any  tape, 
disc  or  wire  recorder,  p-a,  school 
or  institutional  announcing  system 
or  amplifier. 


CAPACITORS 

with  O.OOl  to  1-/^f  ratings 

General  Electric  Co.,  Schenec¬ 
tady  5,  N.  Y.,  has  two  new  lines  of 
subminiature  metal-clad  capacitors 
with  silicone  end  seals.  One  line, 
with  solid  dielectric,  is  for  opera¬ 
tion  from  —  55C  to  125C  without 
derating.  Their  capacitance  varies 
only  1  percent  over  the  0  to  125C 
range  and  only  7  percent  over  the 
—  55  to  125C  range.  The  second 
line,  with  a  liquid  dielectric,  is  for 
operation  from  —55  to  85C  without 
derating,  and  are  20  percent  smaller 
than  comparable  oil-filled  units. 
Roth  lines  can  be  supplied  in  either 
tab  or  exposed  foil  designs  in  rat¬ 
ings  from  0.001  to  1.0  i*f  in  voltages 
of  100,  200,  400  and  600v  d-c  work¬ 
ing.  The  new  units  comply  with 
military  specifications. 


MICROPHONE  MIXER 
uses  three  12  AX7  tubes 

Mark  Simpson  Meg.  Co.,  32-28 
49th  St.,  Long  Island  City  3,  N.  Y., 
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wound  on  molded  nylon  bobbins, 
with  special  nickel  alloy  steel  lam¬ 
inations.  Special  ultraminiature 
transistor  transformers,  designed 
and  built  to  individual  require¬ 
ments,  also  are  available. 


TRANSFORMERS 

for  use  with  transistors 

Standard  Transformer  Corp., 
3580  Elston  Ave.,  Chicago  18,  Ill., 
has  introduced  an  ultraminiature 
transistor  transformer.  Weighing 
less  than  0.1  oz,  these  units  measure 
as  little  as  i  X  ix  i  in.  and  are 
no  larger  than  the  transistors  they 
are  designed  to  work  with.  Useful 
below  1-mw  level,  they  are  con¬ 
structed  of  extremely  fine  wire. 


SCALING  UNIT 

speeds  counting  process 

Nuclear  Instrument  &  Chemical 
Corp.,  229  W.  Erie  St.,  Chicago  10, 
Ill.,  has  announced  a  new  model  182 
scaling  unit  featuring  electrically- 
reset  timer  and  register  to  speed 
counting  pi;ocedures  in  radioisotope 
laboratories.  Two  models  of  the 
scaler  are  available :  500  to  5,000  or 
500  to  2,500-v  variable  power  sup¬ 
ply,  with  electrically  reset  timer 
and  register,  or  manual  reset  regis¬ 
ter  with  no  timer.  Model  182  has  a 
Higinbotham  scale  of  256  with  8- 
position  scale  selection  switch.  High 
voltage  is  indicated  on  a  panel- 
mounted  4-!n.  meter  and  is  con¬ 
trolled  with  coarse  and  fine  adjust¬ 
ments.  The  unit  is  ideal  for 
counting  applications  where  low  ac¬ 
tivity  radioisotopes  are  handled.  It 
permits  use  of  scintillation  and  pro¬ 
portional  counters,  as  well  as  Geiger 
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These  12  points  of  superiority  are 
positive  reasons  why  Sylvania  Pic¬ 
ture  Tubes  wiD  best  support  your 
reputation  and  the  high  quality  of 
the  sets  you  manufacture. 


To  definitely  establish  the  superiority  of  Sylvania  Pic¬ 
ture  Tubes,  in  comparison  with  other  brands,  Sylvania 
called  an  outside  research  organization  . . .  t^  United 
States  Testing  Company. 

Eight  picture  tubes  of  nine  different  manufacturers 
were  selected  and  submitted  to  identical  electrical  and 
mechanical  tests. 

Shown  above  is  Sylvania’s  outstanding  record.  The 
test  results  showed  that  Svlvania  Picture  Tubes  out¬ 
lasted  and  outperformed  all  others  tested.  For  the  de¬ 
tailed  report  of  these  significant  tests,  write  to:  Sylvania 
Electric  Products  Inc.,  Dept.  3R-1005,1740  Broad¬ 
way,  New  York  19,  N.  Y. 


Send  for  this  Report 
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Wont  nor*  ■ofernotioo?  Um  post  card  oa  latt  paa*. 
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counters,  with  its  wide  sensitivity 
range  and  linear  amplification  from 
1  mv  to  1  V.  Resolution  time  is  2 
{xsec  and  the  amplifier  circuit  has  a 
rise  time  of  less  than  0.2  i^sec. 


H-V  RELAY 

used  in  radar  installations 


Pioneer  Electronics  Corp.,  Santa 
Monica,  Calif,,  has  developed  type 
PS-32  high-voltage,  high-vacuum 
relay  with  an  externally  operated 
d-c  solenoid.  The  relay  is  4i  in. 
high  with  a  300-ampere  peak  pulse 
current  rating,  a  pulse  duration  of 
3  iisec  and  a  vibration  characteristic 
of  15  g's  acceleration.  The  unit  has 
been  designed  primarily  for  partial 
oil  immersion  applications  for 
switching  pulse  forming  networks 
in  radar  installations.  The  lower 
portion  of  the  switch  can  be  her¬ 
metically  sealed  directly  into  the 
pulse  forming  network  case,  trans¬ 
former  or  other  oil-filled  device. 
The  unit  may  be  specified  for  use  in 
environments  that  are  corrosive, 
where  explosive  atmospheres  are 
encountered,  and  for  high  altitude 
application. 


BI-MAG  REGISTER 

has  sixteen  stages 

American  Machine  &  Foundry 
Co.,  Boston,  Mass.  The  SRA-16  Bi- 


Mag  register  is  a  16-stage  magnetic 
binary  shift  register  intended  for 
circuits  having  low  energy  transfer 
with  an  information  rate  between 
zero  and  25,000  pps.  This  rapid 
access  storage  device  for  use  in  the 
storage,  counting  and  control  of 
digital  information  in  automatic 
computing  or  control  equipment,  is 
of  rugged  compact  construction 
with  no  glass  envelope  or  fragile 
parts.  Read-out  interval  after  read- 
in  can  be  made  in  microseconds  or 
as  long  as  desired.  Fast  access 
speeds  are  provided  by  the  ultrathin 
magnetic  materials  used  and  by 
careful  design  of  the  register 
circuit. 


TIME  INTERVAL  METER 

is  accurate  to  1^  sec 


Berkeley  Scientific  Division  of 
Beckman  Instruments,  Inc.,  2200 
Wright  Ave.,  Richmond,  Calif. 
Model  5120  time  interval  meter  pro¬ 
vides  a  direct  reading  of  elapsed 
time  between  any  two  events,  in 
l-IASec  increments,  to  a  maximum  of 
1  second  with  an  accuracy  of  ±1 
(jisec,  ±  crystal  drift  Any  occur¬ 
rence  that  can  be  translated  into 
changing  voltages  may  be  so  timed 
and  timing  may  be  started  and 
stopped  by  independent  voltages. 
Attenuators  permit  selection  of 
amplitude  of  start  and  stop  volt¬ 
ages  at  optimum  level  for  elimina¬ 
tion  of  interference.  Power  is 
available  from  the  accessory  socket 
of  the  unit  to  operate  various  trans¬ 
ducers.  The  length  of  time  that  the 
digital  reading  is  displayed  can  be 
controlled  either  manually  or  auto¬ 
matically  up  to  a  maximum  of  5 
seconds.  Ease  of  reading  and  sim¬ 
plicity  of  operation  make  the  unit 
ideal  for  even  production  line  work. 


UHF  TETRODE 

for  wideband  operation 

Mullard  Ltd.,  Century  House, 
Shaftesbury  Ave.,  London  WC2, 
England.  The  QQVO3-20  high- 
performance  double  tetrode  is  es¬ 
pecially  suitable  for  use  on  the  uhf 
wavebands.  It  is  intended  for  wide¬ 
band  operation  as  an  r-f  class  C 
power  amplifier  or  multiplier  in 
low-power  mobile  transmitters 
working  at  frequencies  up  to  600 
me.  At  200  me  the  tube  can  pro¬ 
vide  a  power  output  of  42  w.  Under 
reduced  input  conditions,  22  w  can 
be  obtained  at  400  me,  and  ap¬ 
proximately  12  w  at  600  me.  Out¬ 
standing  advantages  of  the  tube  are 
high  anode  efficiency,  excellent 
power  gain,  low  filament  consump¬ 
tion  and  small  physical  dimensions. 


TOROID  COIL 

held  in  plastic  compound 

Hycor  Co.,  Inc.,  11423  Vanowen 
St.,  North  Hollywood,  Calif.  The 


304 


Mai,  1953  — ELECTRONICS 


ITrtdtUuk 


here  are  the 


30  BEST  SELLING  RECORDS 
OF  1952* 


MaM  ITMB 
AntflMitC 

Me«r<,  Artist  !■  Ubtl  Matter 

■LUE  TANCO  (Ltroy  Andernon—Dteea) .  ** 

WHEEL  OF  FORTUNE  (Ka^  Starr -Cmpitolt . 

CRY  (Johnnie  Ray—Okek) .  te 

YOU  RELONO  TO  ME  (Jo  Stagord-Columbia) .  ^ 

AUF  WIEDERSEH’N,  SWEETHEART  (Vera  Lynn-London) . . 

I  WENT  TO  YOUR  WEODINQ  (Patti  Page- Mercury) .  ^ 

HALF  AS  MUCH  (Roeemary  Clooney -Columbia) . 

WISH  YOU  WERE  HERE  (Eddie  Fieker-  ee 

Hugo  Winterhalter— Victor) .  ^ 

Him  m  m  HURT  (Al  Martino- BBS) .  ^ 

OELICAOO  (Percy  Faith— Columbia) .  ^ 

KISS  OF  FIRE  (Georgia  Gibbe— Mercury) .  ^ 

ANY  TIME  (Eddie  Fieher—Hugo  WinterkiUter— Victor).  ^ 

TELL  ME  WHY  (Four  Aeee-Decca) .  ^ 

RLACKSMITH  RLUES  (Ella  Mae  Moree-Capitol) .  ^ 

JAMtALAYA  (Jo  Stagord-Columbia) .  ^ 

ROTCH-A-ME  (Roeemary  Clooney— Columbia) .  ^ 

CUY  IS  A  GUY  (Dorie  Day— Columbia) .  ^ 

LITTLE  WHITE  CLOUD  THAT  CRIED  (Johnnie  Ray-Okeh).  ^ 

HIGH  HOOM  (Franteie  Laine— Columbia) .  ^ 

I'M  YOURS  Fieher-Hugo  Winterhalter-Victor) 

GLOW  WORM  (MilU  Brothere-Deeca) . 

IT’S  IN  THE  ROOK  (Johnny  Standley -Capitol) . 

UOW  FOKE  (Pee  Wee  King-Victor) . 

WAUIN'  MY  RARY  RACK  HOME  (Johnnie  Ray-Columbia) 

MECT  MR.  CALLAGHAN  (Lee  Paul-CapUol) . 

I’M  YOURS  (Don  ComeU-Coral) . 

m  WALK  UONE  (Den  CprneU-Coral) . . . 

TELL  ME  WHY  (EddieFieher—HugoWinterkalter— Victor)  ** 

TRYING  (HiUtoppere-Dot) .  r' 

PLEASE,  MR.  SUN  (Johnnie  Ray-Columbia) . 

*  According  to  Retail  StUes,  as  listed  in  THE  BILLBOARD. 


.  .  .  and  over  43%  used 
audia^apm^  for  the  original  sound! 

Like  Audiodiscs  and  Audiotape,  this  record  speaks 
for  itself. 

Of  the  thirty  top  hit  records  of  the  year,  all  hut 
one  were  made  from  Audiodisc  masters!  And  that 
one  —  a  London  Record  <-  was  made  abroad. 

It  is  significant,  too,  that  the  original  recordings 
for  over  43  per  cent  of  these  records  were  first  made 
on  Audiotape,  then  transferred  to  the  master  discs. 
This  marks  a  growing  trend  toward  the  use  of 
Audiotape  for  the  original  sound  in  the  manufac* 
ture  of  fine  phonograph  records. 

—  Audiodiscs  and  Audiotape  are  truly  a 
record-making  combination— in  a  field  where  there 
can  be  no  compromise  with  Quality! 


AUDIO  DEVICES,  INC. 

444  MADISON  AVt.,  NRW  YORK  tt.  N.  X 
tnpart  Dept.i  13  iail  40Hi  St.,  Ytifc  U,  N.  X.  CMot  “A 


oudureUxes  •  atAdlatnp^  •  oucUoffUm  •  cuuUopuourU 

Audiodisrs  tre  manmfurtmaA  in  U.S.A.  umdtr  fftm  rYHAL,  8.AM  /*«<• 


ELECTRONICS  — Moy,  1953 


Wont  more  iaformotion?  Um  post  caiO  o«  loti  pope. 


305 


\ 


1 


NEW  PRODUCTS 


(continiMd) 


new  type  P  toroid  coils  are  her¬ 
metically  encapsulated  in  a  special 
tough  plastic  compound.  They  will 
withstand  ambient  temperatures  of 
— 55C  to  130C;  95-percent  humidity 
— boiling  salt  water,  and  an  amaz¬ 
ing  degree  of  mechanical  shock. 
The  small  physical  size  makes  them 
ideal  for  use  in  miniature  assem¬ 
blies,  and  they  may  also  be  mounted 
compactly  on  a  single  screw,  A 
sample  of  the  type  P  coil  for  test 
purposes  is  available  upon  request. 


H-V  RECTIFIER 

for  tv  damping-diode  use 

Sylvania  Electric  Products  Inc., 
Emporium,  Pa.,  is  now  producing  a 
miniature  cathode-type  high-volt¬ 
age  half-wave  rectifier,  type  6V3. 
It  has  a  coated  unipotential  cathode 
and  is  designed  for  use  as  a  damp¬ 
ing  diode  in  tv  receivers.  In  new 
equipment  applications,  when  used 
within  its  maximum  ratings,  it  is 
capable  of  withstanding  a  peak  in¬ 
verse  voltage  of  6,000  v  and  a  steady 
state  peak  current  of  600  ma.  The 
tube  is  contained  in  a  miniature 
T-6J  envelope.  The  cathode  is  con¬ 
nected  to  the  top  cap. 


PLASTICS  SHEETS 
come  big  and  strong 

Strick  Co,,  Whitaker  &  Godfrey 
Ave.,  Philadelphia  24,  Pa.  Fiber- 
glas  reinforced  polyester  sheets  are 
now  available  in  sizes  up  to  x 
ft  and  in  a  variety  of  thickness. 
The  sheets  are  made  in  two  grades : 
for  20,000  and  40,000  psi.  Both 
grades  have  excellent  dimensional 
stability  and  resistance  to  a  great 


OIVJlVI/-\  INSTRUMENTS,  INC. 
EXTENDS  ITS  BEST  WISHES  AND 
APPRECIATION  TO  ITS  GUESTS  AND 
CONGRATULATES  THE  EXHIBITORS 
AT  THE  1953  I.  R.  E.  SHOW. 


62  PEARL  STREET,  SOUTH  BRAINTREE,  BOSTON  85,  MASS 
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NEW  PRODUCTS  (cMthiMtd) 

variety  of  chemicals  that  make 
them  ideal  materials  for  structural 
elements  in  corrosive  atmospheres 
or  baths.  The  materials  also  ex¬ 
hibit  high  arc  resistance  and  low 
power  factor,  which  makes  them 
excellent  for  use  in  the  electrical 
and  electronic  industries.  The  ma¬ 
terials  can  be  formulated  in  vary¬ 
ing  degrees  of  flexibility  and  can 
be  molded  to  special  shapes  in  low 
cost  tooling. 


,..an  entirely  new  concept 
of  jewel  mounting 
for  shock  protection 


SUPPLY 

has  automatic  regulation 

Richardson- Allen  Corp.,  116-16 
Fifteenth  Ave.,  College  Point,  L.  I., 
N.  Y.,  has  developed  an  automatic 
regulated  d-c  thyratron  power  sup¬ 
ply.  The  unit  is  now  being  used 
for  telet3rp€  test  and  repair  and  in 
communications  laboratories.  The 
d-c  output  is  110  V  ±  5  V  at  6  am¬ 
peres.  The  a-c  input  is  100  to  130  v 
single  phase  at  60  cycles.  A  manual 
adjustment  is  provided  so  that  the 
d-c  output  voltage  to  110  v  may  be 
returned  at  any  condition  of  a-c 
line  voltage  or  d-c  output.  The 
power  supply  includes  d-c  instru¬ 
mentation,  a  filter  circuit  to  permit 
1-percent  ripple.  The  No.  15  cab¬ 
inet  is  16  in.  X  16  in.  x  25  in. 
The  power  supply  is  air-cooled  and 
is  designed  for  operation  in  am¬ 
bient  temperatures  up  to  40  C. 


C-R  OSCILLOSCOPE 
is  a  portable  lab  type 

Tektronix,  Inc.,  P.  0.  Box  831, 
Portland  7,  Oregon.  Type  614'AD 
portable  laboratory  type  oscillo- 


Ortr  40  jtmt  «/  sttvirng  imtattry  vhh  Quality  jtu-t!  itarimgs 


/  &.co.,  inc. 

Sapphire  and  glass  jewels  •  Precision  glass  grinding  •  Ferrite  precision  products  •  Sapphire  stytii 

1  Sprwce  strews,  Walthawi  S4,  Mau. 
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Here  is  your  answer  to  protection  for  the  critical  jewel  assembly 
in  meters  and  instruments  that  must  withstand  severe  shock  and 
vibration  conditions.  Tests?"  show  that  BIRD  Cushion  Jewel  Assem¬ 
blies  perform  better  and  are  less  subject  to  damage  than  convention¬ 
ally  mounted  jewels. 

Actual  assembly  line  tests  show  that  damage  to  jewels  through 
improper  adjustments  by  inexperienced  operators  is  practically 
eliminated  when  BIRD  Cushion  Jewel  Assemblies  are  used.  And 
Cushion  Jewels  are  not  expensive  to  use  -  you  can  include  them  in 
your  production  for  pennies  extra,  with  the  added  advantage  of 
"protection”  for  your  instruments  under  all  conditions. 

Cushion  Jewels  for  shock  mounting 
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!  scope  has  a  6-cm  undistorted  ver- 
I  tical  deflection  with  new  direct- 
coupled  vertical  amplifier,  flat-faced 
;  c-r  tube,  variable  duty  cycle  cali¬ 
brator  and  direct-coupled  unblank¬ 
ing.  It  features  vertical  amplifier 
bandwidth  d-c  to  10  me  at  0.3  v 
per  cm  to  100  v  per  cm  sensitivity, 
2  cycles  to  10  me  at  0.03  v  per  cm 
to  100  V  per  cm  .sensitivity,  rise  time 
of  0.04  |x.sec  and  0.25  (j.sec  signal 
delay.  The  square  wave  calibrator 
1  is  variable  from  0  to  50  v,  accurate 
within  3  percent  of  full  scale,  duty 
cycle  variable  from  2  to  98  percent. 
Accelerating  potential  is  3  kv.  All 
d-c  voltages  are  electronically  regu¬ 
lated. 
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MEDIUM-MU  TRIODE 
for  oscillator  service 

Sylvania  Electric  Products  Inc., 
1740  Broadway,  New  York  19, 
N.  Y.,  has  produced  a  new  miniature 
7-pin  medium-mu  triode.  The  6T4 
was  designed  for  the  service  as  an 
oscillator  in  tv  tuners  or  converters 
covering  the  new  uhf  bands.  The 
tube  features  short  bulb,  T  5i  con¬ 
struction,  having  a  maximum  over¬ 
all  length  of  1}  in.  and  a  maximum 
seated  height  of  li  in.  It  also  fea¬ 
tures  double  plate  and  grid  con¬ 
nections  to  reduce  lead  inductance. 
In  circuits  designed  for  its  use  the 
6T4  is  capable  of  operation  up  to 
1,000  me.  When  operated  with  80  v 
on  the  plate  and  a  plate  current  of 
18  ma,  it  has  a  transconductance  of 
7,000  jimhos,  an  amplification  factor 
of  13  and  a  plate  resistance  of  1,860 
ohms. 


T^motrM  k«lll  by  Radi*  taMptw 


Modibit  RMtWHi  turfcKM  H  dMMl  tttorancH. 

Costly  and  difficult!  And  die  close  fit  is  often  destroyed 
by  warping,  corrosion  and  normal  use. 

Install  mimerous  latdies,  straws,  boHs  ar  alliar  fostanings. 
Also  costly!  And  makes  maintenance  more  difficult,  mote 
time-consuming. 


USE  Minx  ELiaiONIC  WEATHEISTIimilC. 

The  simple,  sstre,  economical  way! 


Made  of  resilient,  compressible  knitted  metal  wire  mesh,  METEX 
strips  and  gaskets  "close”  these  openings  just  as  a  weatherstrip 
"closes”  windows  and  doors. 

Because  they  are  metallic,  METEX  strips  and  gaskets  are  conductive. 
Because  they  are  knitted,  they  are  flexible  and  resilient.  They  will 
conform  to  surface  irregularities  with  no  loss  in  shielding  efficiency. 

Close  manufacturing  control  assures  uniformity  in  the  resiliency  and 
dimensions  best  adapted  to  specific  applications. 

METEX  elearonic  strips  and  gaskets  are  easy  to  install.  They  are  not 
expensive — in  fact,  they  may  well  save  more  than  their  cost  by  elimi¬ 
nating  the  need  for  many  operations  formerly  thought  necessary. 

It  uill  pay  you  to  investigate  the  production  and  perform¬ 
ance  advantages  of  METEX  Electronic  Weatherstripping.  A 
bulletin  giving  detailed  information  is  yours  for  the  asking 
— just  write  on  your  company  letterhead. 


METAl  TEXTILE  CORPORATION 


LAMINATE 

features  high  resistance 

General  Electric  Co.,  1  Pla.stics 
Ave.,  Pitt.sfield,  Ma.s.s.,  has  an- 


Moin  OHict  t  Plant,  Rotella,  N«w  Jtrtay  Canadian  Plant,  Hamilton,  Ont, 


308 


Want  mitt*  inlormatiM?  Use  post  card  oa  lost  page. 


May.  1953— ELECTRONICS 


B ALLAN  FINE 


W  orliTs  l^ra<liim  roiiir  \  ollmrttT.s 


NtW  PRODUCTS 


(continutd) 


SENSITIVITY—  ACCURACY— STABILITY 


nounced  a  new  laminate  that  retains 
superior  insulation  resistance  under 
humid  conditions  to  enable  greater 
tuninpr  stability  in  tv  and  radio  cir¬ 
cuits.  The  phenolic  paper  base  ma¬ 
terial,  called  G-E  11541  Textolite, 
is  particularly  recommended  for 
electronic  component  parts.  Tests 
show  it  to  have  an  insulation  re¬ 
sistance  of  100,000  meprohms  mini¬ 
mum  after  96  hours  in  90-percent 
relative  humidity  at  35C.  This 
hiprh  resistance  has  been  achieved 
in  the  material  with  no  sacrifice  of 
the  prood  hot  punchinpr  qualities  and 
mechanical  strenjrth  of  conventional 
laminates.  The  new  material  has 
good  low  lo.ss  properties  and  high 
dielectric  strength.  It  is  available 
in  sheets  from  0.015  to  0.25  in. 
thick. 


SUB-AUDIO  TO  150  KC  [JjSil  Modd  302B 


, .  .V*ltag«  Rang* 
Pragwancy  Ranga 


. Accuracy 

Input  Impa^nca 


.  Valtag*  Ranga 
Praguancy  Ranga 


Accuracy 
Input  lmp*4*nc* 


Valtag*  Rang* 


Praguancy  Rang* 


POTENTIOMETER 

is  multiple-section  unit 

G.  M.  GiANNiNi  &  Co.,  Inc.,  117  E. 
Colorado  St,  Pasadena  1,  Calif., 
has  introduced  a  new  compact,  rug¬ 
ged  IJ-in.  diameter  multiple-section 
potentiometer.  This  precision  po¬ 
tentiometer  is  available  in  assem¬ 
blies  of  from  one  to  six  sections 
with  a  six-section  unit  requiring  an 
operating  torque  of  0.6  oz  in. 
Assembly  of  sections  is  made  with¬ 
out  external  clamps  or  bolts  and  a 
solid  stainless  steel  shaft  is  used  to 
couple  the  movable  arms  of  each 
section.  Mechanical  shaft  rotation 
is  360  deg  continuous.  Electrical 
contact  angles  can  be  ordered  up  to 
360  deg.  Resistance  values  from 
500  to  70,000  ohms  per  section  are 
available  and  each  section  will  dis¬ 
sipate  2  w  at  25  C.  Standard  lin¬ 
earity  tolerance  is  ±0.5  percent  for 
each  section  and  nonlinear  outputs 


S%  3  ai«— A  me  . .  Accuracy 

aag.  chuntaA  by  A  ppf .  Input  ImpaAanc* 

(1  mag.  tkunlatl  by  3S  ppf  wilbaut  praba) 


PEAK-TO-PEAK 


.  Valtag*  Rang* 
Praguancy  Ranga 
....  PultaWiAth 
. .  Min.  Rap.  Rat* 

.  Accuracy 

Input  ImpaAanca 


1  Riv— 1000  V  pb-la-pk . 

10  epa— 100  kc  (Sin*  Wava) 

3  ptac— 250  ptac . 

30  puUat  par  tac . 

5%  far  pul*** . 

3  mag.  akuntaA  by  1 5  ppf* . . . 


'Skvnt  copocitonc*  I*  8  ppf  on  oN  rang** 
axcapt  two  moat  tan*itiv*  rang**. 


Writ*  for  tMmphto  catalog  cf  alt 
Ballantinm  Electronic  ln$trument» 
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AUDIO  TO  150  KC^ 

Mo<i«l300 

1  my— 100  y . 

lOcpa— ISOkc . 

2%  ENTIRi  RANOI . 

^  mag.  abuntaA  by  30  ppf . 

^  A 

TOBE  DEUTSCHMANN 

CORPORATION 

NORWOOD,  MASSACHUSETTS 


(continued) 


are  available  on  special  order.  Oper¬ 
ating  temperature  range  is  from 
—54  to  -1-11  C  and  the  unit  will 
function  during  60  g  acceleration 
applied  along  any  axis. 


UHF-VHF  ANTENNA 

has  weighted  base 

Brack  Mfg.  Corp.,  200  Central 
Ave.,  Newark  4,  N.  J.,  announces 
the  No.  482  universal  indoor  an¬ 
tenna  for  both  uhf  and  vhf  signals 
in  the  primary  area.  It  has  the  con¬ 
ventional  three-element  rods  for 
vhf,  which  also  fall  into  a  90-deg 
horizontal  position  for  uhf.  This  is 
accomplished  by  the  design  of  eccen¬ 
tric  rotating  balls  that  allows  the 
user  to  flip  the  elements  to  the  uhf 
position.  Elements  of  the  antenna 
can  be  placed  in  whatever  position 
desired  without  fear  of  tipping  be¬ 
cause  of  the  weighted  base. 


25  to  100  KV 
50  mogawatts 


Designed  for  extremely  low 
temperature  rise  when  used 
in  pulse 'formii^  networks 
above  25,000  volts.  Can  pass 
2500  amperes  at  0.0005  duty 


TV  SLIDE  PROJECTOR 

has  single  lens  projection 

General  Electric  Co.,  Syracuse, 
N.  Y.,  has  announced  the  type  PF- 
4-A  tv  dual  slide  projector,  featur¬ 
ing  single  lens  projection  and  simp¬ 
lified  handling  of  special  effects. 
The  narrow  light  beam  resulting 
from  use  of  a  single  lens  allows  the 
new  unit  to  be  used  simultaneously 
with  one  or  two  film  projectors 
grouped  around  a  single  film  cam¬ 
era.  With  its  accessories,  the  pro¬ 
jector  will  handle  five  different 
types  of  slides  and  materials  in 
addition  to  the  INS  news  tape.  In 
addition  to  a  mechanical  blade 
method  for  laps  and  dissolves,  the 
new  unit  features  variable  voltage 


Write  for  data  sheet  listinf  pulse  capacitors 
and  atandjird  pnlse-forming  networks.. 
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CalalaeNa. 

MM. 

RadcKV 

1  Body  OiaMasiaas  (la.) 

i  RP&906000* 

0.0006 

90 

5sli9 

1  <3fC40167t 

0.0167 

60 

7stal4 

RPC-dOISOt 

O.OiS 

40 

6  a  7  1  t4H 

RK-dOttOt 

o.ott 

40 

6  a  7  a  I4H 

AfC401«7t 

0.0167 

40 

5  a6a  14 

RK-dOtMSI 

1  a  0.00615 

40 

6a7a11 

KK-1S7S01 

0.0075 

15 

5a7alH 

RRCStltSt 

0.0115 

It 

5  a  6  a  9H 

1  *Ut«5  M  Moontfary  af  piilM  traatfarMtr  H  IImH  rUa  tl«a  af  carrant  aalM.  | 
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NEW  PRODUCTS 


transformers  that  control  the  light 
intensities  of  all  projection  lamps. 


RECORDING  BLANKS 

for  immediate  playback 

Audio  Devices,  Inc.,  444  Madison 
Ave.,  New  York  22,  N.  Y.,  is  now 
producing  7-in.  lacquer-coated 
aluminum-base  sound  recording 
blanks  for  immediate  playback  on 
any  45-rpm  phonograph.  These 
Audiodiscs  have  the  standard  li-in. 
diameter  center  hole  and  are  de¬ 
signed  to  use  a  brass  center-hole 
adapter  when  recording.  The 
adapter  is  placed  over  the  center  pin 
on  the  recorder  turntable,  fitting 
snugly  within  the  center  hole  of  the 
disc.  The  turntable  drive  pin  en¬ 
gages  the  drive-pin  hole  of  the 
disc  in  the  usual  manner.  After  re¬ 
cording,  the  disc  is  ready  for  imme¬ 
diate  playback  on  a  45-rpm  phono¬ 
graph  without  any  additional 
punching-out  operation.  This  as¬ 
sures  a  smooth,  clean  center  hole 
that  will  operate  freely  on  auto¬ 
matic  changer  mechanisms. 


ADJUSTABLE  FASTENER 

is  easily  installed 

SouTHco  Div.,  South  Chester 
CoRP.,  1417  Finance  Bldg.,  Phila¬ 
delphia  2,  Pa.  Weighing  only  i  oz 
and  held  in  a  compact  i  in.  long 
housing,  this  miniature  fastener  is 
adjustable  to  door  frames  varying 
from  0  in.  to  25/32  in.  thick.  Instal¬ 
lation  is  accomplished  merely  by 
slipping  its  knurled  activating  knob 
through  a  hole  in  the  door  and  at¬ 
taching  with  two  rivets  or  spot 
welds.  No  further  assembly  is  neces¬ 
sary.  The  fastener  was  designed  at 


SUB-MINIATURE  WIDE-RANGE 

INTERFERENCE 

FILTERS 


TOBE  FILTERETTES  SERIES  1561-A 

Effective  protection  from  radio  interference  throughout  the  150  kilocycle  to  400 
megacycle  range  is  afforded  communications  circuits,  signal  circuits,  and  low-cur¬ 
rent  power  circuits  by  the  sub-miniature  interference  filter  shown  aliove. 

SURFACI-MOUNTIN6  STYUS  HATUNtt 


9  Smallsize...only  1-1/Rx  1  x  II/16inrh 

9  Light  weight . .  .  only  one  ounce 

9  Handles  3  amperes  at  125  volts, 
0-400  c.pj. 

9  Hermetically  sealed  in  bathtub  case, 
with  glass-insulated  solder-sealed 
terminals 

9  Two  mounting  styles  .  .  .  surface 
or  bulkhead. 


Mod9l  No. 

Amp9r9t 

Volt> 

AHonuotion 

tsai-A 

3 

133  o-c 

Curva  A 

ISM 

1 

1 1 5  o-c 

Cwrvo  8 

ISM-A 

300  d-c 

Curva  8 

1  1568 

3 

1 1 5  o-c 

Cufvo  C 

1  1 S68-A 

5 

6.3  o-c 

Curva  C 

■ULKHIAD-MOUNTINe  STYUS 

Mo<i9l  N9. 

Anparai 

Volt! 

Attofluotiofi 

1607 

1.0 

Its  o-c  400  d-c 

Curva  D 

1608 

3.0 

113  o-c  400  d-c 

Curva  E 

1609 

0.3 

1 1 5  o-c  400  d-c 

Curva  D 

1610 

0.3 

130  d-c 

Curva  D 

1611 

0.3 

113  o-c  430  d-c 

Curva  D 

■llllll■lllli■llllllll■lllil 

■iiisiiiiiiniiiiiiiiii 

■IMi^lllllliillllli 
■pil^liSS«IIIIIIK!ll , 
raiiiiiiiiriiiiissfiiii 

-fiimMmwwwiiiiiiMiiii 
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THE  HENKEL-CLAUSS  CO 
FREMONT,  OHIO  , 


CLAUSS  ELECTRONICS 
SNIPS  SPRING  TO 
THE  JOR! 

I3«velup«d  in  close 
cooperation  with 
1  electronics  work- 
I  ers  .  .  .  Sharp 

I  points  for  ac* 
il  curate,  minute 
Ll  work.  Closed 

II  handlesfar 

11  enoufth  apart 
H  to  prevent 

■1  fingernails 

HI  from  digging 

HI  into  palm  .  . . 

;H1  close  enough 

together  to 
^/H\  produce  max- 

imum  lever- 
||u^H|  easily. 
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NIW  PRODUCTS 


the  reqiip.st  of  mamifacturera  of 
electronic  equipment  for  use  on 
doors  requiring  a  small,  quickly  in¬ 
stalled  lock  that  would  offer 
strength,  vibration  resistance  and 
flexibility  in  grip  lengths. 


PRESSURE  REGULATOR 

for  airborne  radar 


Accessory  Products  Co.,  617  Put¬ 
nam  Drive,  Whittier,  Calif.,  is  now 
producing  a  new  pressure  regulator 
for  airborne  pressurized  radar  sys¬ 
tems.  System  pressure  controlled 
by  the  model  PR-4  radar  isobaric 
pre.ssure  regulator  is  maintained  at 
a  constant  value,  regardless  of  alti¬ 
tude.  The  unit  measures  5.75  in. 
maximum  diameter  by  3.75  in.  max¬ 
imum  depth  and  weighs  2  lb.  Oper¬ 
ating  temperature  range  is  —65  to 
-fl65F.  Line  size  is  i  in.  Inlet 
pressure  range  is  20  to  1,500  psi 
ga.  Flow  rate  is  0  to  200  cu  in. 
per  minute. 


IfpT  HAMMER-FORGED 


aAUSS  ELECTRONICS 
SCISSORS  CUT  FILA¬ 
MENT  QUICKLY,  WITH 
WATCHMAKER  PRE¬ 
CISION 

Feather- light  scis¬ 
sors  for  snipping 
6ne  filament.  Cut 
perfectly  even  at 
very  tips.  Available 
with  blades  plain 
. . .  or  with  one  hi  ade 
finely  saw-toothed  to 
prevent  slippage. 


Here  are  tools  developed  by 
the  industry,  itself .  .  .  job 
tested  and  proyen  perfect 
for  every  filament  cutting 
need.  .  .  even  to  the  finest 
miniature  work.  Tough, 
cutlery  steel  tweezers — 
magnetic  and  non^magnetic  — 
are  also  made  by  Clauss  in 
several  pat&rns  . . .  tweezers 
made  to  tbc  tube 
manufactures  specifications. 
Clauss  is  a  sna{or  supplier 
of  dependable  tools  to 
this  vital  industry. 


VARIABLE  CAPACITOR 

serves  as  trimmer  at  vhf 

Hammarlund  Mfg.  Co.,  Inc.,  460 
W.  34th  St.,  New  York  1,  N.  Y.,  has 
developed  a  new  tiny  variable  capac¬ 
itor,  type  MAC.  This  capacitor 
provides  the  low  minimum  capaci¬ 
tance  essential  for  use  as  a  trimmer 
in  the  vhf  range.  Its  silicone-treated 
steatite  base  is  only  i  in.  x  I  in. 
Rotor  and  stator  are  soldered 
assemblies  of  brass  that  are  later 
silver-plated  for  low  losses.  A 
silver-plated  beryllium-copper  wiper 
rotor  contact  is  used.  Rotor  and 
stator  terminals  are  positioned  to 
permit  short  leads.  The  threaded 
bearing  is  provided  with  flat  sides 
to  permit  single-hole  mounting 
without  turning.  The  new  units 
are  available  to  fulfill  capacitance 
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requirements  between  1.4  and  19,6 


COILS  AND  LEADS 
are  precisely  hand-wound 


The  Electronic  Parts  Mfg.  Co.,  1 
Inc.,  508  25th  St.,  Union  City,  N.  J,,  I 
announces  the  availability  of  tun^-  | 
sten  and  molybdenum  coils,  hand-  | 
wound  to  exacting  standard.s.  These  | 
coils  are  made  to  customers’  speci-  ! 
fications  for  use  as  emitters,  fila-  j 
ments  and  other  electronic  applica-  ; 
tions.  Also  available  are  leads  of  | 
uniform  quality  with  or  without  i 
headings.  These  are  fabricated  i 
from  tungsten,  molybdenum,  nickel,  - 
nickel-clad  copper  and  alloys.  Stock 
items  are  available  as  well  as  cus-  I 
tom-made  types.  ! 


HELICAL  ANTENNAS 

for  450  to  470-mc  region 

Mark  Products  Co.,  3547  Montrose 
Ave.,  Chicago  18,  Ill.,  announces  a 
new  line  of  helical  beam  antennas 
for  unidirectional  applications  in 
the  450  to  470-mc  region.  The  helix 
conductor  comprising  the  array  is 
molded  integrally  into  a  Fiberglas- 
polyester  resin  radome  housing  that 
completely  seals  the  unit  from  the 
effects  of  weather  and  provides  the 
necessary  strength  properties.  The 
electrical  design  affords  12  to  14-db 
gain  in  point-to-point  .service  and 
provides  certain  advantages  of  cir-  j 


Because  G-V  RELAYS 


have  been . . . 


A(lol)tecJ  ils  ii  pyitclia- 
tioii  component  hy  scores 
oj  principiil  producers 
oj  electronic  e(jnlpnient. 

Delivered  Jor  use  on 
over  DO  (lorernn/ent 
contracts. 

In  snccessjid  peld  li'^e 
Jor  tivo  yeiirs. 


G-V  ENGINEERING  OFFERS 
A  NEW  APPROACH  TO 
THERMAL  RELAY  DESIGN 


•  Stainless  steel  mechanism 
welded  into  a  single  integral 
structure  and  supported  at 
both  ends  for  unequalled  re¬ 
sistance  to  vibration  and 
shock 

•  Heater  built  inside  expand¬ 
ing  member  for  maximum  ef¬ 
ficiency  and  protection 

•  Rolling  contact  action  for 
positive  operation 

•  Easy  adjustability  where 
desired 

•  Precise  operation  never  be¬ 
fore  available  in  thermal 
relays 

•  Time  ranges;  3  seconds  to 
5  minutes 

•  Hermetically  sealed  in 
metal  shell 

•  Heater  voltages  up  to  230 
volts 

•  Fully  temperature  compen¬ 
sated 

•  Suitable  for  military  and 
industrial  use 

•  Unequalled  for  ruggedness 
and  precision 

U.  S.  wtd  Eereifii  Patsnt*  R—dint 


Rapidly  expanding  prediction  facilities  assnre  prompt  deliveries. 

Write  for  bulletin  and  help  with  your  particular  problems. 

G-V  CONTROLS  INC.  ^ 


Only  G-V  offers  complete 
technical  data  and  helpful 
engineering  cooperation  on 

THIRMAL  TIMI  DILAT  RILAYS. 


WHY  DOES  G-V 

Produce  Miniature 

HiffuMiS  liiiie 


Than  All  Other 
Manufacturers 
Combined? 
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cular  polarization  propagation  over 
conventional  linear  polarized  propa¬ 
gation.  All  helical  units  are  de¬ 
signed  to  withstand  lOO-mph  wind 
velocity  with  i-in.  radial  ice  load. 


TUBE  CONTROL 

features  plug-in  design 

Yates  Engineering  Services,  P.  O. 
Box  67,  Cranford,  N.  J.,  has  devel¬ 
oped  the  Tube-Trol,  a  new  plug-in 
unit  containing  all  necessary  com¬ 
ponents  to  control  proper  perform¬ 
ance  of  electronic  tubes  in  all 
conventional  applications.  The  con¬ 
venient  plug-in  feature  will  reduce 
or  eliminate  many  hand  assembly 
and  wiring  operations  now  required 
in  present-day  production  of  radio, 
tv  and  other  types  of  electronic 
equipment.  Chassis  wiring  can  now 
be  reduced  to  operating  potential 
leads  and  signal-in  and  signal-out 
connections  for  each  tube  stage. 
In-process  and  complete  equipment 
testing  procedures  can  also  be  sim¬ 
plified  and  speeded  up. 


uses  a  gas-propelled  stream  of  abrasive  particles  to  provide  a  highly 
accurate  and  extremely  cool  method  of  cutting.  Cuts  can  be  held 
to  as  fine  as  .018'  in  diameter.  Since  there  is  virtually  no  heat  and 
no  vibration  or  contact  with  the  work,  the  unit  will  be  found  to  be 
extremely  useful  for  many  operations  including  — 

HI.  Controlled  removal  of  surface  coatings, 

such  as  deposited  films  on  glass,  ceramics 
or  other  hard  surfaces. 

2.  Cutting  extremely  hard,  brittle  materials 
such  as  germanium. 

3.  Light  etching. 

4.  Drilling  holes  in  thin  sections. 

5.  Producing  matte  finishes. 

6.  Light  debarring. 


Our  engineers  will  gladly  make  tests 
on  any  materials  or  parts  on  which  you 
may  consider  using  the  "Airbrasive” 
Unit.  There’s  no  obligation.  For  fur¬ 
ther  information, 


bands  on  a  dapositad  carbon  raslstor. 
Succatsful  applicattons  art  alto  to  bt 


found  In  printed  circuit  work. 


It  contains  full  information 
on  how,  when  and  where 
the  S.S. White  "Airbrasive" 
Unit  can  be  used.  Write  t 
for  a  copy.  / 


Tht  diamatar  and  form  of  the  “Air- 
brailva”  cut  It  datarmlnad  by  the  dit- 
tanca  of  the  noult  from  the  work,  at 
shown  In  this  Illustration.  The  depth  and 
spaed  of  cut  can  be  varied  by  varyinc 
tha  ancle  of  Impiniamant  and  the  rich¬ 
ness  of  the  "Airbrasive’'  mixture. 


SEALED  RELAY 

has  reduced  size  and  weight 

Essex  Wire  Corp.,  R-B-M  Division, 
Logansport,  Ind.  The  series  22800 
hermetically  sealed  relay  is  the 


PKWTMfc  CTe  D«pt.mOEas»40riiS». 
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electrical  and  mechanical  equivalent 
of  an  AN  3304-1  in  a  packa^i'e  that 
is  60  percent  smaller  and  lighter. 
An  improved  armature  design,  plus 
high  temperature  molded  nylon  | 
bobbin,  provides  greatly  improved 
magnetic  efficiency  that  enables  this 
reduction  in  size  and  weight.  The 
22300  series  still  retains  palladium 
cross-bar  contacts  that  are  identical  | 
to  those  used  in  the  larger  tele-  | 
phone  type  relays.  Maximum  con-  I 
tacts  are  6  Form  A  or  4  Form  C, 

3  ampere  28  v  d-c.  Maximum  coil  ! 
resistance  is  5,000  ohms.  Minimum 
operating  power  is  0.75  w  for  4 
Form  C  contact  form.  The  relay  is 
available  in’ AN  3304-type  enclosure 
for  dynamotor  or  low  capacitance 
application. 


D-C  CALIBRATOR 

has  1 -percent  accuracy 

Eenson-Lehner  Corp.,  2340  Saw- 
telle  Blvd.,  West  Los  Angeles  64, 
Calif.  Model  GS-1022  electronic  d-c 
calibrator,  or  Photoformer,  has 
been  developed  to  correct  auto¬ 
matically  in  true  time  the  non- 
linearities  present  in  telemetry 
systems.  By  the  use  of  a  paper 
calibration  mask,  cut  to  the  geo¬ 
metric  representation  of  the  desired 
function,  both  transducer  non- 
linearities  as  well  as  errors  inher¬ 
ent  in  ground  receiving  equipment 
can  be  corrected,  thus  furnishing 
an  immediate  calibrated  output  for 
display  or  recording  purposes.  The 
d-c  calibrator  operates  on  input 
signals  of  from  d-c  to  1  kc  with  an 
overall  accuracy  of  approximately 
1  percent  of  full  scale.  The  unit 
is  constructed  on  a  standard  relay 


A  «linl»  S.S.White  flexible  sheft  will  brini  control 
to  any  point  reiardlest  of  intervenini  obstacles  or 
distance.  Its  basic  simplicity,  adaptability  and 
ease  of  installation  insures  lower  costs  by  eiim- 
Inatinf  unnecessary  control  parts  and  by  making 
it  easier  to  meet  wiring,  servicing  and  space 
requirements. 


Short  lengths  of  S.S.White  flexible  shafting  make 
Ideal,  low-cost  couplings.  They  make  eccurate 
alignment  unnecesury,  thereby  uvlng  assembly 
time  and  costs -and  unlike  solid  connections,  will 
not  trensmit  vibretlon. 


If  you  heve  to  control  a  piece  of  equipment  from 
a  remote  point,  an  S.S.White  flexible  shaft  is  the 
simple,  low-cost  way  to  do  it.  The  shaft  can  be 
run  along  any  desired  path,  can  be  installed  with 
a  minimum  of  difficulty,  requires  no  alignment  or 
adiustment.  In  fact,  no  other  mechanical  control 
set-up  offers  the  ume  economy  and  ease  of 
application. 


Whenever  you  have  to  transmit  control  between  two  points  — 
whether  the  distance  involved  is  a  few  inches  or  50  feet  —  it  will 
pay  you  to  investigate  the  outstanding  economies  offered  by  S.S.White 
flexible  shafts.  Our  engineers  will  be  glad  to  cooperate  with  you  in 
working  out  details  of  any  application. 

GET  THE  FLEXIBLE  BHAPT  HANDBOOK... 

It  has  256  pages  of  facts  and  data  on  flexible  shaft  selec¬ 
tion  and  application.  You  can  get  your  free  copy  if  you 
write  for  it  direct  to  us  on  your  business  letterhead. 


INDUSTRIAL  DIVISION 
DINTAL  MPO.  CO.  ADl  D>ot.  I  K)  lost  40th  St. 

NEW  YOEK  16,  N.  Y. 


Western  District  Office  *  Times  Building,  Long  Beach,  Colifomki 
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NtW  PRODUCTS 


(continued) 


continuous 


up  from  (^4i0 

to-90°CM30‘’F)andb«low 


operation  at 
exceptional 
temperature 
ranges 


L 


EXTRUDED  TEFLON  (Tetrafluoroathylene)  hook-up  wire  is 
organically  capable  of  sustained  operation  from  to 

— 90°C  with  no  appreciable  decomposition.  This  wide  range  of 
operating  efficiency  continually  opens  new  applications  for 
EXTRUDED  TEFLON  —  especially  where  constant  stability  under 
exceptional  temperature  conditions  is  required  for  long  periods. 
EXTRUDED  TEFLON  -t-210°C  to  — 90°C  is  non-inflammable  .  .  . 
is  resistant  to  most  chemicals  .  .  .  has  no  known  solvent. 

Because  of  low  electrical  losses,  EXTRUDED  TEFLON  is 
adaptable  for  high  frequency  use.  It  has  very  high  volume 
and  surface  resistivity.  EXTRUDED  TEFLON  is  available  in  thin 
wall  and  specified  hook-up  wire  sizes,  with  shield  or  jacket, 
also  as  coaxial  cable. 

NOW  AVAILABLE  in  10  colors— black,  brown,  red,  orange, 
yellow,  green,  blue,  violet,  gray,  white.  Samples  available. 


MFG.  CO. 

199  Washington  St.  Boston  8,  Mass.  Plant— Clinton,  Mass. 


Engineered  Wire  and  Cable  for  the  Electronic  and  Aircraft  Industries 


rack  mountintf  and  mea.sures  ap¬ 
proximately  88  in.  X  25  in.  x  25  in. 


CHAIN  AMPLIFIER 

has  200-ohm  impedance 

Spencer-Kennedy  Laboratories, 
Inc.,  186  Massachusetts  Ave.,  Cam¬ 
bridge  39,  Mass.  Model  202C  wide¬ 
band  chain  amplifier  has  an  extended 
bandwidth  of  1  kc  to  210  me. 
Twelve  6AK5  tubes  in  a  chain  cir¬ 
cuit  provide  a  gain  of  20  db  which 
is  uniform  within  ±1.5  db  over 
the  bandwidth.  The  rise  time  of 
this  untuned  amplifier  is  less  than 
0.0026  ixsec  (10  percent  to  90-per¬ 
cent  amplitude).  The  input  and 
output  impedance  is  200  ohms  with 
a  stabilized  power  supply  that  pre¬ 
vents  fluctuations  of  gain  due  to 
line  voltage  changes. 


STATIC  DETECTOR 

I  works  with  electrometer 

,  Keithley  Instruments,  3868  Car- 
1  negie  Ave.,  Cleveland  15,  Ohio. 

!  Model  2005  static  detector  clips  onto 
:  a  v-t  electrometer.  The  new  elec- 
j  trometer  accessory  consists  pri- 
1  marily  of  tw’o  concentric,  telescoping 
{  tubes  and  a  center  aluminum  rod. 

!  When  clipped  over  the  high  ter¬ 
minal  of  the  electrometer,  the  tubes 
act  as  a  shield  for  the  rod,  limiting 


Wont  mort  luforMotion?  U*e  p«sl  cord  on  lost  pogt. 
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sensitivity  to  a  narrow  cone  alon? 
their  axis.  Uses  for  the  elec¬ 
trometer  and  static  detector  include 
virtually  every  application  where 
electrostatic  charges  are  undesir-  | 
able  and  an  instrument  of  extreme 
sensitivity  is  needed. 


ENGRAVED  DIALS 

in  varied  types  and  sizes 

Ackerman  Engravers,  75  Warren 
St.,  New  York  7,  N.  Y.,  is  now  de¬ 
veloping  a  series  of  standard  dials 
totalling  126  different  types  and 
sizes.  Advantages  to  users  of 
standard  dials  are:  (1)  saving  of 
designing  time ;  (2)  saving  of  from 
15  to  60  percent  in  cost;  and  (3) 
less  delivery  time.  Dials  are  manu¬ 
factured  to  close  tolerances.  Center 
hole  is  a  i-in.  diameter  and  runs 
true  to  outside  diameter  within 
±0.001  indicator  reading.  The  hole 
may  be  easily  machined  to  required 
size.  Dials  are  supplied  in  many 
increment  degrees  and  diameters, 
and  are  available  in  black  or  white 
metal  or  plastic.  Specifications  and 
prices  are  available  from  the  manu- 
facturer- 


WIRE-WOUND  TRIMPOT 

simplifies  circuit  design 

Bourns  Laboratories,  6135  Mag¬ 
nolia  Ave.,  Riverside,  Calif.  De- 


Mechanically 
Right . . . 

l/iCKERS  RECTIFIERS 


ICKIRS  ELECTRIC 'DIVISION 


T(KIRt  IMC.. 


A  UNIT  OP  THE  SPERRY  CORPORATION 

1801  lOCUST  STREET  •  SAINT  LOUIS,  MISSOURI 


Precision  hydraulic  equip¬ 
ment  aligns  and  compresses 
ceils  into  "stacks'*.  Special 

steel  studs  keep  stacks  tight 
H  and  true. 

Oimensions  are  exact,  mountings  occurately  aligned,  for  easy 
assembly  in  your  product.  Terminolt— >for  bolting  or  soldering— ore 
precisely  positioned  for  your  connections.  Tinned  terminals  speed 
soldering.  Color  code  eliminates  wiring  errors.  Protective  finishes, 
plating  of  exposed  metal  ports,  guard  electrical  quality,  prolong 
service  life.  Shock  and  vibration  tests— to  military  specifications— 
prove  the  mechanical  durability  of  Vickers  Selenium  Rectifiers. 


moTD  rDosons  vrtiy  VICKERS 
■iKikDt  a  bDttDr  rDCtifi«rs 


•  255  tests  and  inspections  guard  quality 
from  start  to  finish 


•  Automatic  electro  forming  ‘‘pre¬ 
stresses'*  cells 


•  Precision-motched  cells  prevent  over¬ 
loading— overheating 


WrH»  f$r  MhHa  3000.  Vkk0n  »atlm0rkt§  Mrrk*  1$  mmihU$  wHt$0t  $U§&ti$iu 
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KULKIi  TERMIIt»L  BLOCRSl 

iMu,  ciAMronic  Eqmpmw 


Hundreds  of  standard 

JONES 

TERMINAL  PANELS 

Complete  equipment  for 

SPECIALS 


NEW  PRODUCTS 


(coatiaiwd) 


signed  for  precise  circuit  trimming 
in  miniaturized  equipment,  the 
Trimpot  simplifies  circuit  design. 
Accurate  adjustments  are  made  by 
turning  the  exposed  slotted  shaft 
with  a  screwdriver.  Electrical  set¬ 
tings  are  securely  maintained  dur¬ 
ing  severe  shock,  vibration  and  ac¬ 
celeration.  The  Trimpot  can  be 
mounted  individually  or  in  stacked 
assemblies  with  two  No.  2-66  screws 
through  the  eyelets  in  the  body. 
Forty  of  the  instruments  occupy  a 
space  smaller  than  a  standard  pack 
of  cigarettes.  Resolution  as  low 
as  0.25  percent  is  obtained  over  the 
25-tum  adjustment  range.  Super¬ 
ior  electrical  characteristics  are 
achieved  through  the  use  of  preci¬ 
ous  metal  contacts  and  precision 
wire-wound  resistors.  Trimpots  are 
available  in  standard  resistances  of 
250  to  10,000  ohms. 


^  Eliminate  Spiicir^ 

Stop  leaks  and  Shorts 
^  Increase  Insulation 
ARake  Better  Cormections 
Reduce  Assembly  Work. 

y  Quolity  Blocks 
ot  Low  Cost 

|/  Assured  Supply  Source 

MAOC  IN  VANlfO  STVLCS  ANO 
sizes  ue  TO  as  T(nminai.s. 
WMITC  roil 

ILLUftTMATtO  •ULLCTiN. 


Resii  i■prcf■lM  SsbAWotwe 
Metilliied  Pfper  Caiacitirs. 

—  High  insulation  resistance 

—  Excellent  capacity  retrace 

—  Rectangular  —  Saves  space 

—  Variety  of  sizes  and  values 

DiMipation  fsaor  lets  than  1% 
at  2)*  C  1000  eyelet.  Operation 
range  —40*  C  to  tOO  C.  Capaci* 
tanec  temperaiure  eoeffieient  plus 
.07%  pet  •  C. 


mf'ril*  or  phomt,  TODAY 

HQPklMS,.  ^ 

F.\CTORY:  2082  Lincoln  Ave., 
Aludena,  Calif.  SYtamort  8-U85 

Offices  in  WASHINGTON.  D.  C. 
DETROIT 


INICALLY  REGULATED 

ORATORY 

IR  SUPPLIES 


RADIO  TESTER 

for  maintenance  use 

General  Electric  Co.,  Syracuse, 
N.  Y.  A  new  frequency  and  modu¬ 
lation  meter  for  use  in  the  mainte¬ 
nance  of  two-way  radio  systems  has 
been  announced.  Its  purpose  is  to 
help  maintain  transmitters  and  re¬ 
ceivers  in  two-way  radio  systems  on 
their  assigned  frequencies,  as  re¬ 
quired  by  the  FCC.  The  type 
ST-13-A  meter  measures  modula¬ 
tion  swing  and  carrier  frequency 
of  f-m  transmitters,  and  features 
both  high  and  low  r-f  output  for 
receiver  alignment.  It  is  available 
with  either  one  or  two  crystals,  for 
servicing  single  or  two-frequency 
systems  in  the  low,  medium  and 
high  bands.  The  unit  may  be  had 
with  or  without  a  crystal  oven,  and 
with  crystal  tolerances  ranging 
from  0.0005  to  0.0025  percent.  The 
oven,  available  in  two  ratings  (38 


Scvtrol  pages  of  Jones 
Cololog  No.  17  illustrate 
standard  and  special 
panels  we  ore  constantly 
producing.  Latest  tpe- 
cioi  eguipment  enables 
us  promptly  to  produce 
pnKticolly  ony  ponel  re¬ 
quired.  Send  print  or 
description  for  prices, 
without  obligation.  Hun¬ 
dreds  of  ttondord  ter¬ 
minal  strip*  olso  listed. 
Send  for  Cotolog  with 
tngineoring  drawings 
doto. 

JONES  MEANS 
Erovon  QUALITY 


Sand  your 
tpodflcationt 
for  prompt 
^quotation— 


•  INPUT!  1 05-1 25  VAC,  5(V60c 

•  OUTPUT  #1i  0-500  VDC  at 

500  ma  regulated 

•  OUTPUT  #2:  0-50  VDC, 

0-200  VDC  Bias  Output. 

•  OUTPUT  #3t  6.3  VAC  at 

5A  unregulated 

•  OUTPUT  #4s  6.3  VAC  at 

5A  unrogulatod 

•  RIPPLE  OUTPUT!  Loss  than 

8  millivolts  rms 


Wont  mere  InformoHoe?  Um  post  cord  oe  lost  pogc. 
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and  75  C),  is  powered  from  any 
external  6-v  power  supply. 


TINY  SLIDE  SWITCH 

has  smooth  snap  action 

Stackpole  Carbon  Co,,  St.  Marys, 
Pa.  An  inexpensive,  miniature 
dpdt  slide  switch  rated  0.5  ampere 
at  125  V  combines  improved  snap 
action  with  new  small  size  for 
radios,  tv  receivers',  instruments 
and  similar  equipment.  It  measures 
li  in.  lon^  X  in.  wide  x  in. 
deep.  The  switch  is  available  either 
with  (type  SS-60)  or  without  (type 
SS-150)  Underwriter’s  approval. 
Separate  indenting  for  each  pole 
assures  exceptionally  positive  yet 
smooth  snap  action.  A  special  fiber- 
surface  laminated  Bakelite  base 
greatly  reduces  arc  tracking  and  in¬ 
creases  the  safety  factor. 


No,  this  new  High  Cain  (Communications  An* 
tenna  isn’t  cheap,  but  it  does  offer  the  most 
eco'nomical  solution  to  your  coverage  problem. 
Whether  you  want  maximum  coverage  for  a 
specific  transmitter  power,  minimum  power  or 
shortest  tower  for  a  specific  coveraM,  or  free¬ 
dom  from  dead  spots,  the  Andrew  Type  3(XX) 
Antenna  is  the  least  expensive  solution.  Why? 
Because  talk-back  is  the  limiting  factor  in 
mobile  communications.  Cain  in  the  central 
station  antenna  costs  less  than  increased  power 
in  every  mobile  unit. 

Andrew  Type  3(XX)  High  (Cain  Com¬ 
munications  Antenna  offers  better  than  6  db 
gain  in  the  148-174  M(CS  band.  This  means 
that  the  power  delivered  to  the  receiver  on 
both  talk-out  and  talk-back  is  increased  four 
times.  The  horizontal  radiation  pattern  is 
circular. 

Write  for  the  Andrew  High  (Cain  An¬ 
tenna  bulletin  today! 


COATED  RESISTORS 
designed  for  radio  and  tv 

P.  R.  Mallory  &  Co.,  Inc,,  3029 
E.  Washington  St,  Indianapolis, 
Ind.,  has  announced  a  new  line  of 
enamel-coated  power  resistors  de¬ 
signed  specifically  for  the  require¬ 
ments  of  radio  and  tv  applications. 
Unaffected  by  moisture,  these  re¬ 
sistors  feature  small  size  and  low 
wattage.  The  core  provides  op¬ 
timum  electrical  characteristics. 


363  EAST  75TH  STREET.  CHICAGO  19 
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Omr  F-nghutrimt  Depart- 
mtmt  urill  suiu  you  m  th* 
^eugm  snd  appikmtim  •/ 
higk  gtmlily/in*  piuk  gtsri, 
warms,  att,,  svilhami  aPUga- 
Ham.  WakiviUyammsmPmit 
yamr  prmSs  far  gmalatiam. 


Kreat  physical  strength  and  low 
coefficient  of  expansion.  Wire  of 
low  temperature  coefficient  is  used 
for  the  resistance  element  to  assure 
stable  resistance  values  over  the 
entire  operating  range. 


•  Gears  are  the  motivating  force  in  such  units  as  highly  sensi* 
tive  instruments,  fishing  rv'els,  timers,  tuning  devices,  or  gear 
reducers.  The  smooth  operation  and  often  the  success  of  these 
units  depends  on  the  quality  of  gears  used. 

•  Quality>made  gears  reflect  the  ability  and  experience  of  their 

maker.  In  turn,  they  also  reflea  the  reliability  of 
the  unit  in  which  they  are  installed. 


D-C  POWER  SUPPLY 
has  variable  output 

Electro  Products  Laboratories, 
Inc.,  4501  N.  Ravenswood  Ave., 
Chicago  40,  Ill.  Model  C-12  filtered 
d-c  power  supply  provides  adjust¬ 
able  d-c  voltage  (0  to  16),  from  an 
a-c  source,  for  all  current  loads 
from  1  to  8  amperes  continuous  out¬ 
put,  and  operates  with  intermittent 
loads  up  to  12  amperes.  Completely 
variable  output  makes  it  possible  to 
test  all  equipment  under  practically 
any  voltage  input  condition.  A 
special  filtered  circuit  reduces  a-c 
hum  or  ripple  to  less  than  3  percent 
at  8  amperes.  Selenium  rectifiers 
permit  overloads  far  beyond  the 
rated  capacitance,  in  addition  to 
providing  cooler  operation.  The 
unit  is  equipped  with  fuse  and 
terminal  connecting  clips. 


Accurate 

LAB  MEASUREMENTS 

Rapid 

INSPECTION  TESTING 


•  Pr«-Mt  regulated  revers*  voltages 

•  -10,  -50,  -100,  0-150  vohs  at  5  ma 

•  Forward  current  to  500  ma  at  1.0  volt 

•  Controls  interlocked  for  routine  tests 

•  Reversed  or  shorted  diode  indication 

•  Test  fixture  allows  quick  connections 

•  Provision  for  accessory  diode  heater 


MODEL 
DM  00 


RESONANCE  METER 
is  dry  battery  operated 

Premier  Meg.  Co.,  409  S.  W.  13th 
Ave.,  Portland  5,  Oregon.  A  new 
resonance  meter  comes  in  a  con¬ 
venient  carrying  case  that  includes 


manufacturers  of  electronic  instruments  and  froduction  test  equifment 


Moy,  1953  —  ELECTRONICS 


WMt  Mort  lafofiiMtioii?  Um  post  cord  on  lott  pofo. 


TWIN  TETRODE  | 

designed  for  uhf  and  vhf 

Amperex  Electronic  Corp.,  230 
Dufly  Ave.,  Hicksville,  L.  L,  N.  Y., 
has  announced  the  6894-A  uhf  and 
vhf  twin  tetrode.  It  is  a  smaller 
mechanically  and  electrically  im¬ 
proved  version  of  the  AX-9903/- 
5844  tube.  The  new  tube  is  de¬ 
sign^  for  wide  band  operation  as 
an  r-f  amplifier,  modulator,  fre¬ 
quency  doubled  or  a  tripler.  Im¬ 
proved  h-f  performance  is  made 
possible  because  the  cathode  and 
grid  structure  is  supported  at  the 
top  as  well  as  the  bottom  of  the 
tube.  Being  thus  held  in  exact  ver¬ 
tical  alignment  with  the  plates,  the 
two  sections  of  the  tube  are  in 
closer  electrical  balance.  A  new 
type  of  construction  enables  the 
tube  to  withstand  greater  shock  and 
vibration.  The  anode  seal  strength 
has  been  increased  by  replacing  the  I 


S33  Main  •  Aclan,  Ma*ta<hut«tta  *  T*l.  AClon  3-771 1 


Writ#  now  for  moro  dotailod  information. 


INOINUBIN6  BIPKSINTATIVIS 

Chicaco,  III.  —  uptown  (-1141  Arnprior,  Ont.,  Can.  —  Arnprior  400 

Cleveland,  Ohio  —  PRotpect  1-6171  Hollywood,  Cal.  —  HOIlywood  9-630$ 

Waltham,  Mata.  —  WAItham  5-6900  Dallat,  Texaa  —  Dixon  9918 
Boonton,  N.  J.  —  Boonton  8-3097  Roseland,  New  Jersey  —  Caldwell  6-4S4S 
Dayton,  Ohio  —  MichiKan-872t  Wyncote,  Pa.  —  Oxontx  880$ 

Silver  SprinK,  Md.  —  SliRO  7-$$0 


ENT  CORP. 


Tho  typo  3I0A  Z-Angla  AAalor  maoturai  impadonco  diroclly  in  polar  coordinoloi 
ot  on  impadonco  mogniluda  in  ohmt  and  phota  onglo  in  dagroot;  Z/S 
Impadonco  Ronga;  .5  to  100,000  ohmi,  covarad  by  o  tingla  dial  and  o  four 
potilion  ronga  switch. 

Accuracy:  ^  1  % 

Fraquancy  Ronga:  30  cyclos  to  20  kc.  for  impadoncos  balow  SOOO  ohmt,  maoiura- 
monls  con  ba  modo  up  to  40  kc.  For  fraquoncias  from  100  kc.  to  2  me.,  wrila  for 
spaciflcotions  for  tho  typo  3IIA-RF  Z-Angla  Malar. 

Phota  Anglo  Ronga:  0*  to  90*  Oiroct  raoding  on  ponal  malar.  Molar  it  olte 
Colibrotod  in  D  and  O. 

Phota  Anglo  Accuracy:  Within  2*  of  malar  indication. 

Intornol  Otcillolor:  60  cyclot  ond  400  cyclot.  Tarminolt  ora  providad  for  on  axlornol, 
voriobla  fraquancy  signal  ganarolor  for  maoturamanlt  at  olhar  fraquanciat. 

In  tha  Raid,  Iho  loborolory,  Iho  production  latl  floor  or  tha  clots  room,  lha 
oxlromo  accuracy  and  tha  timplkily  of  oparolion  hot  provod  Iho  typo  3I0A  Z-Angla 
AAotar  to  ba  o  tuparb  and  raliobla  intirumanl. 


NEW  PRODUCTS  (continaad) 

a  basic  resonance  grid  dip  meter, 
impedance  and  inductance  measur¬ 
ing  units,  r-f  detector  probe,  and 
self-contained  power.  The  resonance 
meter  is  dry  battery  operated  and 
completely  versatile  for  use  in  the 
field,  laboratory  or  shop.  Power 
drain  is  minimized  to  an  hourly 
operating  cost  of  less  than  li  cents. 
The  impedance  measuring  accessory 
covers  a  range  of  60  to  500  ohms 
and  is  a  tuned  circuit  resistance 
substitution  device  that  relies  upon 
the  r-f  detector  probe  as  its  de¬ 
tector.  The  inductance  measuring 
accessory  is  a  variable  capiuiitor 
calibrated  in  capacitance  and  in¬ 
ductance  for  rapid  determination 
of  unknown  inductance  values  in  a 
0.01  to  lOO-iihenry  range. 


iNSTRymiENTs;- 


OftgoAUMtH^ 

'^Hiductance 
VCdpocitance 
Vliesistance 

iPissipation 
Factor  (D) 

V^torage 


Coofficient  (Q) 


^lot  Impedance 
Functions 
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NEW  PRODUCTS 


(coatiautd) 


top  section  of  the  tube  with  a  pow¬ 
dered  trlass  seal. 


Craiftaclloiial  viaw 
iheoing  Mi«  f«vr  varMcoi 
♦ofcat  Ihol  form  tk*  radiat¬ 
ing  ttivctwra.  That#  tabat 


THE  NEW 
WORKSHOP 
COSECANT 
UHF 
ANTENNA 
for 

Television 


-COKCANT  cunve 


AXIAL-FLOW  BLOWER 

builds  high  pressure 

Rotron  Mfg.  Co.,  Schoonmaker 
Lane,  Woodstock,  N.  Y.,  has  intro¬ 
duced  a  small,  lightweight,  direct- 
driven,  brushless,  axial-flow  blower 
(turbine)  that  will  build  pressures 
hitherto  only  obtainable  with  bulky 
or  noisy  equipment.  It  is  expressly 
designed  to  be  conveniently  built  in¬ 
to  electronic  and  instrument  cabi¬ 
nets,  whenever  high  air  pressures 
are  required  in  combination  with 
relatively  low'  volumes.  Units  are 
available  for  1,  2  and  3-phase  opera¬ 
tion,  50,  60  and  400  cps  and  variable 
frequency.  They  meet  applicable 
government  speciflcations  for  use 
in  military  equipment.  Overall  di¬ 
ameter  is  7i  in.  and  length  varies 
with  number  of  stages  (static  pres¬ 
sure)  and  type  of  power  supply. 


RotfoHon  pattern  of  Modal  WA-25-XX  with  mill 
M-in  o««d  boom  Hit  of  0.65*. 


To  meet  the  entire  range  of  broadcast 
requirements  from  small  isolated  communities 
to  large  metropolitan  areas,  the  Gabriel 
Laboratories  has  designed  a  high-gain 
UHF  television  antenna  for  the  Workshop 
which  combines  simplicity,  ruggedness,  and 
reliability. 

With  25  and  14  power  gain  models  in 
production,  plus  another  with  smaller  gain, 
in  development,  this  new  antenna  con  be 
supplied  to  fit  the  special  conditions  of  any 
broadcast  area.  Its  radiation  pattern  is  the 
closest  approach  to  a  cosecant  curve  of  any 
antenna  now  available.  Null  fill-in,  if  desired, 
is  built  in  electrically  —  not  just  a  com¬ 
promise  with  ground  reflections.  Beam  tilt 
is  also  available  to  provide  maximum 
coverage  and  field  strength. 

Simple  mechanical  design  results  in  a 
relatively  low-cost  antenna  which  has  no 
insulators  except  for  gas  seal,  no  de-icing 
problems,  and  no  field  repair  problems. 
The  plastic  weatherizing  windows  which 
protect  the  radiating  structure  are  dyed 
“international  orange"  so  that  the  antenna 
never  requires  painting.  Galvanized,  welded 
steel  construction  assures  excellent  rigidity, 
corrosion  resistance,  and  long  life. 


ELECTRICAL  DATA 
Model  WA-14-XX 

POWM  OAM  —  14 

MPUT  IMPIOANCf  —  so  ohnif 

POWER  HANOlPM  CAPACITV  — 16  kw. 

(Ii«in«6  only  by  TrantmUtion  Lino  Capacity) 
HORIZONTAL  RADIATION  PATURN  — 
Circwlar  wMibi  I  db 
VERTICAL  UAMWWTH  —  4.2* 

VSWR  — low  Ition  l.l 

Model  WA.25-XX 

pown  OARM  —  25 

MPUT  IMPEDANCE  —  SO  ohmi 

POWER  HANOLme  CAPACITV— 16  kw. 

(Iboitod  only  by  TrantniiHion  Lino  Copocityl 
HORIZONTAL  RADIATION  PAHERN  — 
Circular  within  I  4b 
VERTICAL  REAMWIDTH  — 2.1* 

VSWR  —  low  than  l.l 

Performance  Data  on 
WA-25-XX  Null  Fill-In  and 
Beam  Tilt 

No  tooni  THl  or  Null  Tlll-ln 
Powor  Gain  27.2 
WMi  Null  FIH-ln 
Powor  Coin  24.3 
NuU  PHI-ln  and  loam  THl 
Powor  Gobi  at  loam  Poak  21  .S 
Powor  Gain  on  Horiion  I7.S 


SYNCHRO  NULL 

can  detect  10  mv 

Ultrasonic  Corp.,  61  Rogers  St., 
Cambridge  42,  Mass.  Model  U-101 
Synchro  Null,  designed  for  accurate 
zeroing  of  synchros  of  all  types,  was 
developed  to  meet  the  demands  for 
a  unit  adaptable  to  26-v  400-cps 
synchros,  as  well  as  110-v  60-cps 
and  110-v  400-cps  synchros  of  all 


m/\  WORKSHOP 

ASSOCIATES 
HA  DIVISION 

THE  GABRIEL  COMPANY 

ENDICOn  STREET,  NORWOOD,  MASS. 
DESIGNERS  AND  MANUFACTURERS  OF  A  COMPLETE  Lt4E  OP  MICROWAVE  ANTENNAS 


Want  Mora  intoriMlioa?  Um  post  card  ob  hHt  pogo. 
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General  Precision  Laboratory, 
63  Bedford  Road,  Pleasantville, 
N.  Y.,  has  available  a  precision  X- 
band  hybrid  junction,  usinR  a  new 
type  of  construction  assuring  isola¬ 
tion  of  —50  db  or  better,  as  well  as 
low  vswr  over  a  broad  frequency 
range.  The  unit  is  precision  ma¬ 
chined  rather  than  brazed  wave¬ 
guide  fabrication,  permitting  the 
holding  of  close  mechanical  toler¬ 
ances  with  correspondingly  im¬ 
proved  performance  factors.  Stub 
and  septum  matching  is  employed 
to  provide  a  nominal  vswr  of  1.05 
at  the  design  center,  and  1.185  at 
the  10-percent  band  extremes,  using 
any  arm  as  input  terminal.  In 
addition  to  its  function  as  a  magic 
tee,  it  can  be  used  as  a  highly  ac¬ 
curate  power  divider  in  the  con¬ 
figuration  of  a  shunt  or  series  tee, 
by  blocking  the  appropriate  arms. 
The  component  is  suitable  both  as  a 
laboratory  standard  and  for  sys- 


Vour  analog;  c<>mpuiation>  in  control  processes,  computers,  servomech¬ 
anisms,  and  telemetering  may  likewise  be  solved  by  Technology  Instrument 
Corporation  precision  potentiometers,  with  ease,  economy  and  extreme  ac¬ 
curacy.  Precision  non-linear  potentiometers  may  be  designed  to  meet  your 
requirements  from  either  implicit  functions  or  empirical  data.  Submit  your 
problem  today  for  our  analysis  and  recommendations. 

A  complete  line  of  standard  sizes  is  available,  ranging  from  7”  to  y-i" 
in  diameter.  Greatly  expanded  facilities  plus  mass  production  techniques  will 
meet  your  volume  needs  yet  maintain  precision  tolerances  in  both  linear  and 
non-linear  potentii>meters.  Write  for  catalog  for  complete  information. 


Cleveland,  Ohio  —  PRospect  1-6171 
Chicago,  III.  —  UPlown  8-1141 
RochMeN  N.  y.  —  Monroe  3145 
Canaan.  Conn.  —  Canaan  649 
Dayton,  Ohio  —  Michigan  8721 
Baltimore,  Md.  —  Plara  7694 


ct  1-6171  Arnprior,  Ont.,  Can.  —  Arnprior  400 

1141  Ne»  York.  N.  Y.  —  Murray  Hill  8.3838 

e  3145  (Cambridge,  Mau.  —  ELiot  4-1731 

>49  Hollyw€>od,  Cal.  —  HOIlywotKl  9-6303 

8721  Dallas,  Teaat  —  Dixon  WI8 

>94  Binghamton,  N.Y. — Binghamton  3-1311 


Technology  Instrument  Corp. 

I 

— ill  Main  Stroot,  Acton,  Massnehnsotts,  fhonn  Acton  3-7711 


HYBRID  JUNCTION 

gives  isolation  of  — 50  db 


NtW  PRODUCTS 


standard  types  and  sizes.  A  simple 
switching  operation  automatically 
selects  proper  test-circuit  connec¬ 
tions  for  each  type  of  synchro,  as 
well  as  the  proper  sequence  of  test 
circuits  for  the  zeroing  operation. 
This  procedure  eliminates  the  possi¬ 
bility  of  making  improper  connec¬ 
tions,  thereby  eliminating  costly 
errors  in  test  results  and  assuring 
safety  of  personnel  and  equipment. 
High  sensitivity  in  the  null-indicat¬ 
ing  circuit  permits  the  tuning  eye 
to  give  the  ultimate  in  zeroing  ac¬ 
curacy.  Ten  millivolts,  correspond¬ 
ing  to  about  0.6  minute  of  angular 
error,  can  be  clearly  and  instantly 
detected. 


ANALOG  COMPUTATION  nM 
taS  PRECISION  POTENTIOMETERS 


The  type  RVP3-S121  solves  the  following 
mathematical  equation: 


iw=twr’ 


SPECIFICATIONS 

•  Total  resistance;  2500  ±5% 

•  Conformity  to  function:  ±0.25%  Ein 

•  Function  Angle:  ±180” 

•  Mechanical  Rotation:  360* 

•  Dissipation:  2  watts  at  25*C. 

•  Life:  1,000,000  cycles 

•  Diameter:  3” 
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terns  use  where  high  isolation  ts 
important. 


A-C  MAGNET  ASSEMBLY 

does  job  in  a  few  seconds 

Audio  Devices,  Inc.,  444  Madison 
Ave.,  New  York  22,  N.  Y.,  is  now 
offering  an  a-c  magnet  assembly 
designed  to  permit  the  removal  of 
residual  permanent  magnetism 
from  the  sound  recording  heads  of 
magnetic  tape  recorders.  Extended 
pole  pieces  of  the  demagnetizer  fit 
the  contours  of  all  standard  record¬ 
ing  heads.  The  unit  is  furnished 
complete  with  cord  and  plug  for 
connection  to  110-116  v  a-c  outlet. 
Demagnetization  can  be  done  in  a 
few  seconds. 


'>«>vided  ^  of 


G«n«ral  Choractaristics 


FUOUmCY  RANOi  — 15  to  500  cydM 

por  tMOfid. 

povnR  ourruT  —  500  wom  ato  o  r*- 

•Ittanc*  load. 

OUTRUT  IMPIOANCf  —  0.1,  04,  1.0, 
4,  10,  40,  125  and  500  olwm  al  output 
trontfomor  topi. 

MITIRINO  —  Output  wotti,  curront  and 
voHopn  on  control  ponol. 

DISTORTION  —  loll  than  5%  at  full 
powor  output  obovo  30  cydoi. 

HUM  —  Inu  tlian  0J%  of  moilmuni  out¬ 
put  voltogo. 

ITAtIUTY  —  dc2%  powor  output  for  lino 
vottapo  chonpoi  of  ±10%. 

ROWiR  DWUT— 115  volti,  30  omporoi 
at  60  cydoi. 

tIZi  — 34"  wido,  36"  high.  39VS"  doop. 
WiMHT  — 150  poundi. 


For  complete  information  write  to: 

PICKARD  a  BURNS 

INCORPORATED 
240  HIGHLAND  AVENUE 
NEEDHAM  94,  MASS. 


S-S  RECEIVER 
for  high  frequency 

Crosby  Laboratories,  Inc.,  Box 
233,  Robbins  Lane,  Hicksville,  N.  Y. 
Model  166  triple-diversity  single¬ 
sideband  receiver  provides  the  opti¬ 
mum  in  reception  of  all  forms  of 


Pickard  and  Bums  is  a  research,  consulting,  design  and 
development  organization  specializing  in  radio  and  micro- 
wave  communications,  radar  and  electronics.  We  shall  be 
pleased  to  discuss  your  related  problems  in  complete  con¬ 
fidence  and  without  obligation. 


i  modulation'  used  in  h-f  (3  to  30  me) 
communication.  This  includes  re¬ 
ception  of  reduced  carrier  single¬ 
sideband  transmission,  and  double¬ 
sideband  transmission  by  exalted- 
carrier  reception.  It  is  available 
{  with  either  Hammarlund  type 
j  SP600JX  or  Collins  type  61J  com- 
I  munication  receivers  in  triple-di- 
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RADIO  &  ELECTRONICS  CORP 


200  GREENWICH  STREET,  NEW  YORK  7,  N.  Y.  •  Phone  BEekman  3-2980 
Teletype  NYl-1839  •  Wire  MILO-WUX-N.Y.  •  Cable  MILOLECTRO-N. Y. 


NEW  PRODUCTS 


(continiMd) 


everylhiag  imiler  Controls -at 


versity,  dual-diversity  or  single 
receiver  arrangements. 


ELECTRONICS 
PULLS  THE 
STRINGS  I 


All  Electronic  Devices  have  controls,  or  are  themselves  controls. 
Whichever  their  nature,  MILO  has  the  necessary  components. 
The  proven  ones  —  the  leading  brands. 

Controls  may  be  Automatic,  Continuously  Variable,  Set-and-Lock, 
or  simply  On-and-OfT.  They  include  Crystals,  Overload  Pro¬ 
tectors,  Potentiometers,  Regulator  Vacuum  Tubes,  Relays,  Rheo¬ 
stats,  Switches,  Transformers,  Trimmers,  Variable  Capacitors, 
among  others.  The  best  controls,  naturally,  will  be  the  ones  with 
the  best  components  (compatible  with  cost). 

Whether  you  control  current,  voltage,  frequency,  amplitude, 
phase,  direction  or  cycling,  MILO  has  the  parts  you  need. 

With  fixed  Capacitors  and  Resistors  to  modify  4hem;  Trans¬ 
formers,  Diodes,  Tubes  and  Transistors  to  amplify,  convert  or 
regulate;  Sockets  and  Shields,  Wire  and  Lugs,  Insulating  Tub¬ 
ing  and  Bushings,  Terminal  Strips  and  Connectors;  Screw¬ 
drivers,  Nut-drivers,  Soldering  Guns  and  Irons  and  Solder;  Chas¬ 
sis  on  which  to  assemble  them;  Meters  to  monitor.  Pilots  and 
Dials  to  indicate;  Panels,  Knobs  and  associated  hardware;  Racks 
in  which  to  stack  them.  Ail  the  standard  parts  and  nearly  all 
the  special  purpose  ones,  —  In  Stock ! 

And  Test  Instruments  with  which  to  check  the  others. 

CALL  MILO  AND  GET  EVERYTHING  UNDER  CONTROLS 


UHF  ANTENNA 

with  uniform  gain 

Cornell-Dubilier  Electric  Corp., 
South  Plainfield,  N.  J.,  has  added 
to  its  antenna  line  the  U-4  uhf 
antenna.  Some  of  the  features  in¬ 
clude:  broad-band  coverage  with 


Check  list 

Oialco 

Drake 

Dumont 

Eby 

EiUl-AAcCullough 
Elmanco 
Erie  Reiiitor 
Etico 

F  T  R  (Federal) 
Galvonic  Producit 
General  Cement 
General  Control 
General  Electric 


D  to  M  of  Leading  Brands  in  Stock 

Groyhill  J-IT 

Greenlee  Jay  Specialliet 

Guardian  Electric  E.  F.  Johnion 

Gudeman  Company  Raster 

Holldorson  Kings  Electronics 

Hollicrofters  Kroautar 

Hommarlund  lactrohm 

Hardwick  Hindle  litlelfuse 

Hickok  Moltory 

Hytron  (CIS)  James  Millen 

I  C  A  (Insuline)  Minnesota  Minin| 

I  R  C  Mueller 

Industrial  Instruments  Multicore 


NEW  CRYSTAL 

for  tv  servicing 

Electronic  Instrument  Co.,  Inc., 
84  Withers  St.,  Brooklyn  11,.  N.  Y., 
has  released  the  new  model  C4.5, 
a  4.6-mc  crystal  designed  to  facili¬ 
tate  the  alignment  and  servicing 
of  tv  sets  having  the  new  i-f 
frequencies.  The  crystal  was  in¬ 
tended  for  use  with  most  f-m 
and  tv  oscillators,  accommodates 


FREE  INDUSTRIAL  TUBE  BOOKLET 

Chief  Ingineeri,  Pwrcheslng  Agents,  Purchasing 

IxecutIvesI  Write  now  if  you  haven't  received  our 
Industrial  Electronic  Tube  Booklet  0  El.  Use  company 
letterhead  and  state  your  title.  Address  Dept.  E-5. 

tht  ONE  sowret  for  ALL  your  oloctronic  nttdt 
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temper®*'*’ 


awiosp' 


For  ACCURACY 

W  TEST  WITH 


. . .  for  Tenney  Test  Chambers  ore  precision-engineered  for  maxi¬ 
mum  efficiency  and  can  be  designed  to  simulate  the  complete  range 
of  temperature,  atmospheric  or  pressure  conditions  found  anywhere 
on  earth— or  above  it  to  altitudes  of  120,000  ft.  plus!  They  attain 
sub-zero  temperatures  quickly,  maintain  them  efficiently  and  provide 
full  instrumentation  for  accurate  evaluation 
of  complete  test  data. 


TENNEYZPHERE  ALTITUDE  CHAMBERS 

Designed  to  withstand  atmospheric  pressure 
and  to  simulate  global  conditions  of  pres¬ 
sures,  temperatures  and  humidities.  Altitudes 
from  sea  level  to  approx.  80,000  ft.  Tempera¬ 
ture  range  from  plus  200”  F  to  minus  100”  F. 
Also  simulates  desired  (20%  to  95%)  rela¬ 
tive  humidity. 


TENNEY  SERVO  UNIT 

Portable  air  conditioning  unit  which  may 
easily  be  attached  to  various  types  of  labora¬ 
tory  enclosures-impact  machines;  tension 
machines;  torsion  testers;  cold  boxes  and 
similar  equipment.  Through  its  use,  articles 
undergoing  testing,  agin^  or  weathering  can 
be  subject^  to  wide  variations  of  humidity, 
heat  and  cold.  Photo  shows  servo  attached  to 
companion  chamber, 


TENNEY  TEMPERATURE 
AND  HUMIDITY  CHAMBER 

Designed  for  positive  control  of  temperature, 
humidity  and  air  circulation.  Permits  the  accu¬ 
rate  checking  of  physical  quality,  fragility,  ten¬ 
sion  and  other  factors.  Also  built  to  incorporate 
extreme  low  temperatures,  to  —  100”F. 


TENNEY  SUB-ARCTIC 
INDUSTRIAL  CABINETS 

Designed  for  low-temperature  testing  of  metals, 
radios,  instruments,  plastics,  liquids,  chemicals 
and  pharmaceuticals.  Temperature  ranges  of 
— 40”r,  — 60”F,  — 95”F  and  — 150”F  are  standard 
for  each  size. 


For  further  information  on  these  and  other 
Tenney  test  equipment,  write  to  Tenney 
Engineering,  Inc.,  Dept.  A,  26  Avenue  B, 
Newark  S,  New  .lersey. 


Enginoers  and  Manufacturers  of  Automatic 
Environmental  Test  Equipment 


the  model  360  tv/f-m  sweep  gener¬ 
ator. 


TINY  SERVO  MOTOR 

for  60  to  400  cycle  range 

(5-M  Laboratories  Inc.,  4300  N. 
Knox  Ave.,  Chicago  41,  Ill.,  has 
announced  a  new  miniature  pre¬ 
cision  servo  motor  approximately 
1  in.  in  diameter  and  slightly  over 
1  in.  in  length.  These  motors  are 
available  for  frequencies  varying 
from  60  to  400  cycles,  and  in  2,  4 
or  8-pole  construction.  Stall  torque 
ranges  from  0.25  to  0.35  oz  in.  The 
extreme  precision  required  in  the 
motors  involves  tolerances  as  small 
as  ±0.0001. 


VHF  METER 


has  20  to  640'mc  range 

Gertsch  Products,  Inc.,  11846 
Mississippi  Ave.,  Los  Angeles  25, 
Calif.,  has  issued  its  new  model 
FM-3  direct-reading  vhf  meter. 
Accuracy  is  ±0.001  percent;  stabil¬ 
ity,  ±0.0C1  percent;  resettability, 
±0.0005  percent;  and  range,  20  to 
640  me,  though  under  certain  con¬ 
ditions  it  may  be  used  to  1,000  me. 
The  instrument  is  a  harmonic  de- 
I  vice  and  uses  the  multiple  oscillator 
i  method  of  frequency  measurement, 
i  Weight  with  batteries  is  32  lb.  The 
meter  is  11  in.  wide,  9i  in.  deep  and 
14  in.  high.  It  may  be  used  with 
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NtW  PRODUCTS  (continiiMl) 

batteries  for  portable  use  and  has 
provision  for  attaching  an  external 
power  supply  for  fixed  station  use. 


What’s  your  relay 
timer  question? 


What  type  to  uto 
for  a  spocific  job? 


^  Multiplo-uM 
control  linos? 


Circuits? 


Time  delay? 


THERMISTOR 

has  varied  applications 

Victory  Engineering  Corp., 
Springfield  Road,  Union,  N.  J.  Type 
71A2  thermistor  is  sealed  in  a  glass 
rod  and  has  a  temperature  coeffi¬ 
cient  of  —7.0  percent  C  at  0  deg  C. 
Its  resistance  at  0  deg  C  is  60  meg¬ 
ohms  and  drops  to  8  megohms  at 
50C.  This  thermistor  lends  itself 
to  several  other  applications,  among 
them  being  to  make  the  period  of 
electronic  R-C  timing  circuits  inde¬ 
pendent  of  changes  in  ambient  tem¬ 
perature. 


Tarms? 


Auxiliary 

•quipmsnt? 


Saquanc* 

oparation? 


Magnetic 

structures? 


Contacts? 


just  look  it  up  in  the  640-page 

RELAY  ENGINEERING  HANDBOOKI 


Here  is  relay-timer  experience ! 
Over  18,000  copies  are  now  in  use 
helping  engineers,  designers  and  others 
solve  relay-timer  problems.  Replete  with 
more  than  1100  diagrams,  illustrations 
and  data  tables,  this  pocket-size  book 
is  the  ideal  reference  manual 
for  everyone  concerned  with  relay 
or  timer  selection, 
application  or  service. 


OSCILLATOR 

has  30  pushbutton  switches 

The  Krohn-Hite  Instrument  Co., 
580  Massachusetts  Ave.,  Cambridge, 
Mass.,  announces  a  new  model  440-A 
pushbutton  oscillator  designed  for 
applications  requiring  very  low  dis¬ 
tortion  or  extremely  good  frequency 
stability  and  resetability.  It  pro¬ 
vides  both  sine  waves  and  square 
waves  at  any  frequency  between 
0.01  cps  and  100  kc.  For  fine  control 
of  frequency,  three  banks  of  ten 
pushbutton  switches  are  provided. 
An  additional  vernier  control  varies 
the  frequency  continuously  by  an 
amount  equal  to  the  increment  be¬ 
tween  adjacent  buttons  of  the  third 
switch  bank.  The  instrument  is 
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ideally  suited  for  bridge  measure¬ 
ments,  tuned-filter  alignment,  rapid 
spot-frequency  checks  and  distor¬ 
tion  measurement. 


A  greotly  improved  instrument  to  succeed  the  very 
populor  Type  514-D  Cothode-Roy  Osciiioscepe . . . 


New  Vertical  Amplifier 
6  cm  undistorted 
^  ^  deflection 

A  A  ^  Precision  5"  CRT 

^  ^  geometry  end 

A  A  A  ^  ^  Direct-Coupled 

~  ^  A  ^  Unblonking 

^  ^  ^  *  New  Variable  Duty  Cycle 

^  ^  w  ^ 

^  ^  New  Sweep  Amplifier 

New  Improved  Sweep 

^  %  -  *  -  Magnifier 

With  its  many  important  new  characteristics  the  Type  514-AD  comes 
even  closer  to  providing  everything  you  need  in  a  general-purpose 
laboratory  oscilloscope.  Excellent  transient  response,  1 0  me  band¬ 
width,  6  cm  undistorted  vertical  deflection,  and  wide  time  base 
range  increase  the  depth  of  investigation  possible  with  this  versatile 
new  instrument.  High  quality  design  and  construction  assure  long, 
trouble-free  service. 

Condensed  Specifications 

Vertical  Amplifier  Time  Race  Range 

Ri,etlm*-0.04  Msec  0.1  P.ec/cm  to  0.01  ..c/cm, 

londwidfh  — dc  to  10  me  tontinuouily  variable,  occurale 

ac — 2  eyelet  to  1 0 me 

.  /  within  5% 

Seniitivity — de,  0.3  v/em  to  100  v/cm 

oe,  0.03  v/cm  to  100  v/cm  Single,  triggered,  or  recurrent  sweeps 

Signal  Oetoy— 0.25  Msec  Sx  sweep  magnifier 

Colibrolar-O  to  50  y  square  wave,  3  AeceleraHnf  Rofenflal,  ffet-faced  er» 

accurate  within  3%,  duty  cycle 

vorloble  2%  to  98%  All  dt  voltage*  electronically  regulated 

Type  514-AD  —  $950  •  Type  51 4-A  (without  delay  network)  $900 
Prices  f.o.b.  Portland,  Oregon  WRirr  roR  co/MRifir  smciucations 


PENTODE  AMPLIFIER 

for  use  in  computers 

Sylvania  Electric  Products  Inc., 
1740  Broadway,  New  York  19,  N.  Y. 
Type  6145  sharp  cutoff  pentode 
amplifier  is  designed  particularly 
for  use  in  electronic  computeife.  It 
is  suitable  for  applications  where 
long  life  under  cutoff  conditions,  low 
supply  voltage  and  high  plate  cur¬ 
rent  at  zero  bias  are  required.  It 
also  provides  the  advantages  of 
T-9  lock-in  construction  including: 
compactness,  suitable  shielding  and 
secure  socketing.  The  design  of  the 
tube  also  provides  unusually  low 
interelectrode  capacitances. 


SELENIUM  RECTIFIERS 

with  varied  circuit  uses 

General  Electric  Co.,  Schenec¬ 
tady  6,  N.  Y.,  has  announced  a  new 
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line  of  miniature  selenium  rectifiers 
ranging  from  A  to  ii  in.  in  diam¬ 
eter.  Designed  as  nonexpendable 
components  for  industrial  and  gov¬ 
ernment  equipment,  the  miniature 
stacks  operate  small  relays,  sole¬ 
noids  and  precipitators.  Circuit  ap¬ 
plications  include:  electronic,  block¬ 
ing,  computer,  sigrnal,  magnetic  am¬ 
plifier,  communication  and  control. 
The  assemblies  have  an  ambient 
temperature  range  of  —  55C  to 
+  100C.  At  an  ambient  tempera¬ 
ture  of  35C,  the  single-stack  rating 
ranges  from  0.5  ma  d-c  at  26  v  rms 
to  25  ma  d-c  at  5,200  v  rms.  Higher 
ratings  result  from  combining  the 
stacks.  The  rectifiers  are  mounted 
without  spacer  washers,  as  there 
is  no  center  mounting  hole.  Two 
totally  enclosed  types  of  castings 
are  available:  Textolite  tubes  for 
normal  industrial  operating  condi¬ 
tions  ;  and  hermetically-sealed, 
metal-clad  casings  to  meet  govern¬ 
ment  specifications. 


ment  in  most  cases  requires  a  substantial  shut¬ 
down  period  and  the  services  of  an  electrician 
and  an  assistant.  With  Plug-In  Meters,  replace¬ 
ment  time  can  be  reduced  to  five  seconds.  And 
anyone  can  make  the  change. 

To  take  advantage  of  this  new  convenience 
in  metering,  you  need  only  install  I-COl£ -I 
Receptacles  in  your  present  panel  or  control 
system.  Then  you  can  plug  in  ammeters  or  volt¬ 
meters  in  any  ranges  required. 

For  24  years  l-COLE-l  has  manufactured  a 
complete  line  of  highest  quality  custom-made 
testing  devices.  Besides  their  efficiency  and 
convenience  l-CdUE-l  Plug-In  Meters  incor¬ 
porate  all  of  the  high  accuracy  and  rugged 
construction  of  the  finest  meters. 

l-COLE-l  takes  pride  in  its  proved  ability  to 
deliver  special-order  high-quality  instruments, 
whether  of  the  plug-in  type  or  not,  with  a 
speed  that  will  surprise  you.  Years  of  custom 
manufacture  have  geared  our  plant  to  meet  cus¬ 
tomer  specifications  on  short  ncxice.  All  work, 
including  dia!  marking,  is  done  under  one  roof. 


You  can  change  or  replace  meters  in  five 
seconds  in  your  production  line  or  control 
panel.  Eliminate  down  time  and  dismantling. 
Simply  pull  out  one  meter  and  push  in  the 
other.  No  special  tools  are  required. 

Only  l-COL£-lPlug-ln  Meters  give  you  this 
time-  and  money-saving  convenience,  plus  the 
following: 

1.  Availability  in  all  ranges.  You  specify  it; 
we  «n  supply  it. 

2.  l-CbLE-lengineering  consultation  serv¬ 
ice.  (^r  years  of  custom-building  can  aid 
in  your  meter  problems. 

3.  Two  sizes  to  choose  from:  3-inch  and 
4-inch.  The  3-inch  is  available  in  round 
or  reaangular  cases.  The  4-inch  is  avail¬ 
able  in  a  rectangular  case. 

IN  PRODUCTION  LINE  TEST  STATIONS  -  Change 
meters  to  accommodate  changes  in  specifica¬ 
tions  without  fuss  or  delay.  Give  your  produc¬ 
tion  line  a  new  flexibility.  “Go  and  No-Go“ 
dials  fairly  shout  to  the  inexperienced  operator. 
They  eliminate  guesswork  and  errors. 

In  laboratory  and  field  test  units  - 
Meters  are  the  parts  most  frequently  damaged 
in  these  installations.  With  Plug-In  Meters, 
replacement  takes  practically  zero  time. 

IN  CONTROL  PANELS  — Even  the  very  finest 
meters  may  go  wrong  occasionally.  Replace- 


VERTICAL  AMPLIFIER 
consists  of  two  triodes 

Sylvania  Electric  Products  Inc., 
Emporium,  Pa.,  is  now  producing 
type  12BH7  miniature,  high-perve- 
ance,  double-triode,  vertical  deflec¬ 
tion  amplifier.  The  unit  consists  of 
two  completely  independent  med¬ 
ium-mu  triodes  in  a  T-6i  envelope. 
One  section  may  be  used  as  the  saw¬ 
tooth  generator  while  the  other  sec¬ 
tion  serves  as  the  vertical  deflection 
amplifier.  Both  sections  are  de¬ 
signed  to  withstand  the  high  pulse 
voltages  normally  encountered  in 
vertical  amplifier  service.  For  cer¬ 
tain  applications  where  the  plate- 
supply  voltage  must  be  kept  low, 
parallel  connection  of  the  two  sec- 
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For  fundamentals  from  30  to  15,000 
cycles  measuring  harmonics  to  45,000 
cycles;  as  a  volt  and  db  meter  from  30 
[to  45,000  cycles.  Min.  input  for  noise 
ind  distortion  measurements  .3  volts. 
Calibration:  distortion  measurements 
"±5  db;  voltage  measurements  ±5%  of 
full  scale  at  1000  cycles. 

MODIL  400  .  .  .  . $168 


Combines  RF  detector  and  bridging 
traoiformer  unit  for  use  with  any  dis¬ 
tortion  meter.  RF  operating  range:  400 
kc  to  30  me.  Single  ended  input  impe- 
dano*:.  10,000  ohms.  Bridging  impe¬ 
dance:  6(X)0  ohms  with  1  db  insertion 
loss.  Frequency  is  fiat  from  20  to  50,000 
cycles.  ^ 

MODIL  4M .  $85 


LINEAR 

DETECTOR 


Speeds  accurate  analysis  of  audio  cir¬ 
cuits  by  providing  a  test  signal  for 
examining  tiCTsient  and  frequency  re¬ 
sponse  ...  at  a  fraction  of  the  cost  of 
a  square  wave  generator.  Designed  to 
be  driven  by  an  aodio  oscillator. 

MODIL  ISO  .  .  .  .  $10 


Ihmjnstruments  of  /oborofory  occvrocy 

BulUlin  fL-S3  givM  cemplsls  dstoiis 


orker  &  Williamson,  Inc. 

237  Fairfield  Avenue  •  Upper  Darby,  Pa. 


AUPIO  TESTING 

for  dotigning,  production  chocking, 
roioorch  or  “proof  of  porformcmeo” 
FCC  toete  for  broadcostore. 


A  low-distortion  source  of  audio  fre¬ 
quencies  between  30  and  30,000  cycles. 
^If-contained  power  supply.  Calibra¬ 
tion  accuracy  ±3%  of  scale  reading. 
Stability  1%  or  better.  Frequency 
output  flat  within  1  db,  30  to  15,000 
cycles. 

MODIL  300  . $138 


NEW  PRODUCTS  (centlsMd) 

tions  may  be  used.  The  tube  is  de* 
signed  to  operate  from  either  6.3 
or  12.6  V. 


UNITIZED  RECTIFIER 

contains  h-v  d-c  source 


Magnatran  Inc.,  Kearny,  N.  J., 
offers  a  modern  rectifier  design  in¬ 
corporating  a  packaged  h-v  d-c 
source  in  its  Unitized  Rectifier. 
It  features:  lower  installed  cost;  a 
unit  ready  to  connect  to  a-c  line 
I  and  d-c  load ;  components  immersed 
in  Askarel  or  oil  that  provide  in- 
!  creased  cooling  and  insulation ; 
special  winding  and  insulation  ar¬ 
rangements  to  withstand  impulse 
surges ;  vacuum  filling  that  removes 
all  moisture;  independent  bushings 
;  for  plate  and  filament  a-c  source; 

I  and  output  voltages  available  to  60 
j  kv  d-c.  Companion  filter  chokes  are 
obtainable  in  suitable  ranges. 


LOCKNUT 

has  seating-type  design 

I  Klincher  Locknut  Corp.,  2153 
Hillside  Ave.,  Indianapolis,  Ind., 
i  has  available  a  seating-type  locknut 
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For  SPECIFIED  PERFORMANCE 
Specify  JELLIFF  RESISTANCE  WIRE 

COMPLEH  CONTROL  OF  MANUFACTURE . . . 
A  WIDE  RANGE  OF  EXPERIENCE . . . 
A  WIDE  RANGE  OF  AUOYS  . . . 

make  JELLIFF  the  ideal  source  of 
Resistance  Wire  to  assure  your  Product's 

Performance  According  to  Specs. 


Precision  resistors — rheostats — 
relays — thermocouples— -ohmmeters 
— bridges — high^temperature  fur¬ 
naces  can  all  benefit  from  the 
PLUS-PERFORMANCE  of 
JELLIFF  RESISTANCE  WIRE 


JELLIFF 

MANUFACTURING 
CORPORATION 
SOUTHPORT,  CONN. 


Detailed  Enquiries  Welcomed.  Address  Dept.  17. 


Stainless  Steel  Set  Screws  of  all 
types,  in  all  standard  sizes,  lengths, 
and  points,  in  stock,  ready  for  im¬ 
mediate  shipment  to  you-  What  do 
you  need?  Socket  Set?  Slotted  or 
Square  Head  Set?  We  have  them. 

We  can  fill  rush  orders  for  them— 
and  for  Socket  Head  Cap  Screws, 

Flat  Head  Socket  Caps,  and  many 
other  stainless  fasteners.  Specials 
made  promptly.  / 

Find  out  how  many  of  your  noods  wo  can  satisfy. 

Write,  on  your  lottorhoad,  for  our  now,  96-pago  catalog  No.  53C 


SCREW  PRODUaS  COMPANY,  INC. 

33  GREENE  STREET  NEW  YORK  1 3,  N.  Y. 


REASONS  WHY 


PrecMon 


COIL  BOBBINS 


improve  your  coils... 

•  Quality  Controlled 

•  Greater  Insulation 

•  Better  Heat  Dissipation 

•  Higher  Moisture  Resistance 

•  15  to  20%  Stronger 

•  Lighter  Weight 

•  More  Winding  Space 

PRECISION  Coil  Bobbins  art  finishtd 
to  yotr  exact  ipecificationt.  Only  tbe 
finest  dielectric  materials  are  used. 

Cores  furnished  in  an  infinite  variety 
of  sizes  ond  shapes — kroft,  fish  paper, 
acetate,  or  combinations.  Flanges  cut 
to  specifications — plain  or  fitted  with 
leads,  slots  or  holes;  embossed  or 
recessed. 


Sm^  specificatteni  for 
free  lempfe  end  re¬ 
quest  new  Arbor  List 
of  over  1500  sizes. 


PRECISION  PAPER  TUBE  CO. 


2041  W.  Charleston  St.  Chkogo  47,  III. 
Plant  No.  2,  79  Chopel  St.,  Hartford,  Conn. 
AIm  Mfrs.  of  Precision  Paper  Tebos 
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MOST  WANTID  FOR  APPLICATIONS  LIKE  THESE- 
(llltene  PRECISION  aUCCoSPENDARILITY  QHUl(t 


SiMcify  ^ 

CHICAGO  for 

raicitiON 

tTAIIllTY 

RUOOIDNItS 


Pr  This  precision  audio 

amplifier,  designed  and  built  by  ‘  ^ 
summit  Electronics,  Inc.,  of  Summit,  N.  J., 
is  intended  for  highly  accurate  laboratory 
measurements  or  for  high-fidelity  home  music 
systems.  The  unit  combines  high  signal-to-noise . 
and  low  distortion  factors  with  high  power  out¬ 
put  (distortion  less  than  1%  at  fuU  rated  30 
watts  output).  Uses  negative  feed-back  on  all 
stages.  With  high  impedance  output,  response 
is  flat  ±  0.2  db  over  entire  30  cy  to  15  kc 
range.  Chicago  Sealed-In-Steel  Power, 

Output  and  Input  transformers  are 
specified  throughout  for  the 
precise  and  dependable 
^ERb  performance  required 

of  the  instrument.  j^^^E 


Used  in  Sim*  aquip- 
mentt.  $•••!  beta  cev- 
ar  Attad  wMi  phanolk 
tarminol  board.  Con- 
vaniant  nuaibarad 
•oidar  lap  larml-  i 
nob.  Nonga- 
mowniad  anb. 


that  is  re-usable  many  times  over 
and  made  in  stainless  steel  and 
other  alloys.  It  can  meet  stringent 
applications  on  thermocouples,  rec¬ 
tifiers,  chassis  bolt  connections  and 
terminal  posts,  as  it  takes  in  stride 
temperatures  up  to  1,600  F  without 
thread  seizure.  The  grooved  washer 
at  the  bottom  of  the  nut  is  pressed 
over  the  threaded  section  from  the 
main  body  of  the  nut.  The  nut 
spins  freely  on  the  bolt  down  to  the 
work.  After  the  proper  torque  has 
been  applied  the  washer  compresses, 
causing  the  threaded  section  inside 
the  washer  to  move  in  and  lock  radi¬ 
ally  on  the  bolt.  When  the  threaded 
section  inside  the  washer  picks  up 
all  of  the  load  it  can  carry,  it 
elongates  a  few  thousandths  of  an 
inch  permitting  the  bulk  of  the  load 
to  move  up  into  the  main  body  of 
of  the  nut.  This  move  evenly  dis- 
tribute.s  the  load  on  the  nut  and 
bolt. 


lized  Distribution  Ampli- 
L.  **  ®  product  of  General 

Communications,  Fort  Atkinson, 
^  '  Wise.  This  rack-mounted  video 

amplifier  is  designed  to  accept  a 
video  or  pulse-type  signal  at  its 
input  and  to  supply  the  signal, 
unchanged  in  level  or  other 
BbV  characteristics,  to  a  maximum  of 

V  four  separate  channels.  The  vda-2  is 

conservatively  designed  for  maximum  stabil¬ 
ity  and  continuous  operation  in  TV  broadcast 
service.  To  achieve  absolute  dependability,  the  fil¬ 
ament  transformer  used  is  by  Chicago.  Where  pre- 
k  cision  and  ruggedness  are  required,  you’ll  find 
1^  CHICAGO — the  world’s  toughest  . 

transformers. 


I  "New  IqvIpHiMi'*  Cefelev 

VeuX  wofit  Am  fuN  dotoh  on  CHICACO'S  N«w  Iqoipinnnt  Uno,  covor- 
log  Am  complot*  rang*  of  "S«otod-ln-S>**l''  Aonrforinora  for  ovory 
inedorn  circuit  roqvirninwif.  Writ*  for  your  Frau  copy  of  Catalog 
CT-I  S3  today,  or  got  It  from  your  alactronk  porti  dbtrlbutor. 


Expert  Selet  DIv.i 
L— ^  ScImI  Intamotional,  Inc. 

4S37  N.  Lincoln  Avo. 
Chicago,  III.,  U.S.A. 
CABLE  ADDRESS; 
HARSHEEL 


D-C  GENERATOR 
is  small  and  lightweight 

Globe  Industries,  Inc.,  125  Sun¬ 
rise  Place,  Dayton  7,  Ohio.  The 
generator  illustrated  is  similar  to 
the  Moto-Mite,  a  permanent  magnet 
motor.  Design  has  been  refined 
specifically  for  generator  applica¬ 
tions  to  provide  units  of  high-volt¬ 
age  output  per  unit  of  speed.  The 
:  generator  is  especially  useful  as  a 
I  rate  device  in  servo  systems,  since 
I  it  represents  an  extremely  small, 
j  lightweight  package  with  suffi- 
'  ciently  high  output  to  provide  good 
sensitivity.  A  specific  unit  can  pro¬ 
vide  0.7  V  per  100  rpm  with  a  start¬ 
ing  torque  of  0.16  oz-in.,  or  can  pro- 
'  duce  1.7  V  per  100  rpm  with  a  start- 
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DESIGNERS  AND  MANUFAQURERS  OF  HIGH  FREQUEIKY  AND  HIGH  VOLTAGE  EQUIPMENT  SINCE  1921 


105-119  MONROE  ST  GARFIELD,  N 


GAmmfl  miCRO 
mflniPULATORS 

most  widely  used  in 
Transistor  work  and  other 
electronic  applications 

For  Utorcrtoro  writ#  to 

GAmmA 

Instrument  Co.r  Inc. 

378480  Gr.  Nock  Bd. 

Groat  Nock.  L.  I..  N.  Y. 

"A  Brinkmann  AlttUaH" 


for  lacings  that  stay  put! 

Gudelace 

BRAIDED  NYLON  LACING  TAPE* 


119  WHTT-WATe  W5IFATION. 
PUU  RATINGS  TO  130  .  • 

HIGH  OVlRlOAO  CAPABILITIES. 
AVAILABLE  IMMEDIATELY. 


For  data,  Write: 

PENTA  LABORATORIES  INC. 

316  North  Mllpot  Street 
SANTA  BARBARA,  CALIFORNIA 


•/*«»«!(  PfiUing. 


GUDEBROD  BROS.  SILK  CO.,  INC. 

Eloctrooics  DhritioR,  Dopt  A 
Main  Offk»t  12  South  12th  Siroot.  PhRodolpMa  7,  Pa. 
225  Woet  34lh  Siroot.  Now  Yorh  1,  ^iY. 


e...Easy  to  Operate... Economical 
Standardization  of  Unit  Makes  This  New  Low 
Price  Possible. 

Maximum  ecenomiet  con  be  obtained  only  by  uio  of 
correct  (^equency  and  power  combination*  when  apply¬ 
ing  the  technique*  of  induction  heating  to  monufocturing 
procette*. 

It  it  (ignihcont  that  only  ScientiAc  Electric  in  the  present 
market,  can  oAer  you  a  selection  of  frequencies  de¬ 
pending  on  power  required,  in  wide  power  range. 
2-3>A-5-6-7<A-10-12<A-l5-l8-23-40-6O  KW  (all  units 
above  60  KW  ore  considered  custom  built).  This  means 
that  electronic  heating  equipment  produced  by  ScientiAc 
Electric  is  toilored  to  your  needs  . . .  Atted  perfectly  to 
the  task  entrusted  to  it.  enobling  you  to  keep  your 
initial  investment  in  equipment  to  a  minimum  while 
oAording  you  oil  the  proven  odvontoges  of  electronic 
heating. 

Write  now  for  complete  information  or  send  samples  of 
work  to  be  processed.  Specify  time  cycle  for  your 
particular  job.  We  will  quote  on  proper  sixe  unit  for 
your  requirements. 


‘  $1535. 
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ACTUAL  SIZE 
of  a  22  GAUGE  (7/30) 
VINYL  INS.  >  0.0075^' 
NYLON  INS.-0.0025'’ 
MAX.  O.D.  .  0.058" 


TURBO 


miniaturization  wire 
stonds  temperatures 
from-55°(  to  / 


AND  MEETS  OR 


BEATS  All  OTHER 


REQUIREMENTS  OF 


JAN.C-76  AND  MIL-W-5086 


^  PROVE  TO  YOURSELF  that  wire  does  not  need  bulky  insulation  to 
stand  extreme  temperatures,  or  give  you  insulating  values  above  1000 
megohms  per  1000  ft. 

G  SEND  FOR  A  SAMPLE  of  Turbo  Miniaturization  Wire.  Test  it  on  any 
electronic  application  where  the  continuous  operating  voltage  does 
not  exceed  6W  volts  R.M.S.  See  how  its  thin  extruded  vinyl  primary 
insulation  and  thinner  extruded  nylon  jacket  resist  boiling  water,  oils, 
fuels,  hydraulic  fluids,  fungus,  abrasion,  etc. 

•  TURBO  MINIATURIZATION  WIRE  COMES  IN  AWG 
SIZES  FROM  30  TO  12  GAUGE  ...  in  standard  or 
flexible  wiring  ...  in  solid  colors,  or  candy-striped 
colors  with  1,  2  or  3  tracer  combinations,  to  fit  your 
circuit  coding  needs. 

G  BULLETIN  A>4652  gives  you  more  information  L 
about  TURBO  insulation.  Ask  for  it  when  re-  1/^' 
questing  your  samples  of  TURBO  Miniaturiza- 
tion  Wire.  Write  Dept.  E-5. 


NEW  PRODUCTS  (continued) 

ing  torque  of  0.5  oz-in.  All  outputs 
are  based  on  high-impedance  loads 
(approximately  1,000  ohms  per  volt 
minimum)  and  must  be  correspond¬ 
ingly  reduced  if  appreciable  current 
is  required.  Most  units  can  be 
loaded  to  50  ma  or  higher,  depend¬ 
ing  on  the  winding. 


DOSIMETER  CHARGER 
has  11 -battery  power  supply 

The  Victoreen  Instrument  Ck)., 
5806  Hough  Ave.,  Cleveland  3,  Ohio. 
Model  561  dosimeter  charger  is  de¬ 
signed  to  charge  all  makes  of  direct- 
reading  pocket  dosimeters  to  any 
voltage  of  110  to  225  v.  The  charger 
features  a  single  off-on-charge  knob 
and  a  spring  loaded  charger  socket 
to  prevent  damage  to  the  dosimeter 
due  to  excessive  pressure  by  the 
operator.  Waterproof,  the  entire 
unit  is  4  X  5  X  6  in.  and  weighs  3 
lb.  Power  supply  comprises  ten 
22i-v  and  one  li-v  batteries. 


INSULATINO  MATERIAL 


THE  WILLIAM 


THE  BRAND  ONLY  BRAND  MAKES 


AND  CO..  INC 


N.rlli  •nrf  ValUy  Williinaiitic,  C.nn.clicut  —  Pli.n.  3-1*41 


HERMETIC  TERMINAL 
for  operation  at  500  v 

Lundey  Assocutes,  694  Main  St., 
Waltham  54,  Mass.,  announces  a 


Wmt  mor.  lulofiiMtiMi?  Um  pest  card  m  httt  .•••. 
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COM 


NOW  IN  PRODUCTION 

Three  types  of  limiters — each  made 
in  strict  accordance  with  customer’s 
and  ’’MIL”  specifications.  All  lim¬ 
iters  are  manufactured  under  con¬ 
trolled  laboratory  conditions;  over 
50  intermediate  inspections. 

OUR  CONTRACT  SERVICE 
—  PROMPT  DELIVERY - 


WE  ALSO  PRODUCE 

*  Electrical  and  electronic  assemblies, 
special  relays,  solenoids,  hermetic¬ 
ally  sealed  assemblies,  rectifiers, 
terminal  and  junction  boies  and 
boards,  automatic  controls.  All  work 
performed  in  complete  compliance 
with  customer’s  standards. 

OFFERS  REASONARLE  PRICES 
-A  FAULTLESS  PRODUCT. 


FOR  A  QUOTATION  send  us  your  prints,  specifications  and  delivery 
requirements.  Our  reply  will  be  prompt. 


The  model  12CU(-M.  IKW  Beacon  Transnimer  Wnt- 
trated.  operates  on  a  single  frequency  in  tke  range 
200-415  Kcs.  OseWater  ceil  can  be  supplied  crystal- 
controlled  or  seH-eicHed.  Tone  escHlater  provides 
30X  Mgh  level  modulation  for  identification  leben 
keyed  witfc  Aerecem’s  model  AK-3B  automatic  keyor. 
The  unit  can  alse  be  voice  modulated.  Power  supply 
...  any  stable  voltage  in  the  range  200-240  volts. 
50/60  cycies,  single  phase.  Overall  dknensiens  hi 
CM.  56W  s  620  X  177N.  Net  weight  286  kites. 


S190A 

CGULATED 

UTPUT 

JAPLinER 


Holds  output  lovol  constant 
dospito  40  db  input  lovol 
variations 


•  Adjustable  noise  threshold 
e  75  db  gain 


e  Low  distortion 


e  25/50/250/600  Ohms  input 


ROANWELL  CORPORATION 


27  SIXTH  AVfNUT,  BROOKIYN  17,  NEW  YORK 


ManuiacTutert  of  Wqjjco  GLO-MELT  Retiitance  Soldering  Equipment 

WASSERLEIN  MANUFACTURING  CO.,  INC. 

126  W.  Cass  St.  •  Joliet,  Illinois 


e  600  Ohm  output 


e  $205.00  FOB  Washington,  0.  C. 


SCHUniG  and  CO. 

INCORFORATED 

9th  end  Keemy  St..  N.B. 
Wesbington  17,  D.  C. 


3  0  9  0 


D  O 


G  L  A  S 
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NiW  PRODUCTS 


(ceatmiMd) 


'DIAMOND  H'  RELAYS 


Rating  for  rating,  “Diamond  H”  Series  R  hermetically  sealed, 
miniature  aircraft  type  4PDT  relays  are  smallest  (1.6  cubic 
inches),  lightest  (3.76  ounces),  have  widest  temperature  range 
(—65°  to  -}-200°C.),  greatest  operating  shock  resistance  (to 
50  “G”  and  higlier)  and  excel  all  others  in  their  field  in  ability 
to  break  high  currents  and  high  voltages. 

Ideal  for  high  frequency  switching,  their  inter-electrode  capa¬ 
citance  is  less  than  5  micro-microfarads  contacts  to  case,  less 
than  2Va  mmf  between  contacts,  even  with  plug-in  type  relay 
and  socket.  Vibration  range  is  from  0  to  500  cycles  per  second 
and  upward  at  15  “G”  without  chatter.  Coil  resistances  up  to 
50,000  ohms  are  available,  with  contact  loading  through  10  A. 
resistive  for  100,000  cycles  (30  A.  resistive  for  100  cycles)  at 
30  V.,  D.C.,  or  115  V.,  A.G.  Sensitivity  approaches  100  milli¬ 
watts  at  30  “G”  operational  shock  resistance.  They  meet  all 
requirements  of  USAF  Spec.  MIL-R-5757  .  .  .  and  far  suipass 
many.  Various  standard  mounting  arrangements  available. 

“Diamond  H”  engineers  are  prepared  to  work  with  you  to 
develop  variations  for  guided  missiles,  jet  aircraft,  fire  control, 
radar,  communications,  geophysical  and  computer  appara¬ 
tus  ..  .  any  application  where  peak  performance  is  vital  under 
critical  conditions. 

Illustrated  Bulletin  R-150  gives  detailed  performance  data 
under  varying  conditions,  \yrite  for  a  copy  today. 

THE  HART  MANUFACTURING  COMPANY 

202  Bartholomew  Avenue,  Hartford,  Connecticut 

• 

THf  HART  MANUFACTURING  COMPANY.  202  BortheloiMw  Av«.,  Hartford,  Canii. 
PUam  tend  BuUrtin  R-liQ  with  dttailei  ptrformane*  data  on  Soriet  R  Relayt 


WANE _ _  _ title 


COMPANY 

ADDRESS 


city _ STATE 


new  group  of  miniature,  hermetic 
terminals.  The  series  199  terminals 
utilize  the  superior  properties  of 
Teflon  and  silicone  rubber  for  im¬ 
proved  performance  and  simplified 
construction.  The  new  design  avoids 
the  need  of  expensive  secondary 
operations  such  as  specially  ex¬ 
truded  holes  for  mounting.  The 
terminals  are  mounted  in  drilled  or 
punched  holes  with  a  minimum 
center  distance  of  16/64  in.,  still 
providing  ample  wiring  space  after 
assembly.  They  are  designed  for 
operation  at  a  conservative  rating 
of  500  V,  with  a  test  voltage  of  1,500 
V  rms.  Current  rating  is  8  amperes. 
For  oil-filled  units  the  inner  insu¬ 
lator  is  of  neoprene  instead  of  sili¬ 
cone.  These  terminals  are  available 
in  three  electrode  styles:  hollow 
electrode  with  eyelet  for  minimum 
internal  clearance,  solid  electrode 
with  single  turret  and  solid  elec¬ 
trode  with  double  turret. 


WWV  RECEIVER 

has  high  sensitivity 

!  Specific  Products,  6864  Hollywood 
j  Blvd.,  Hollywood  28,  Calif.  For 
j  general  laboratory  use,  model 
j  WWVR  makes  it  possible  to  refer 
i  instruments  to  standard  WWV 
i  transmissions  at  any  time  without 
special  setup.  It  features  three  plug¬ 
in  front  ends  that  permit  instan- 
1  taneous  switching  to  optimum  fre- 
;  quency  for  reception  of  standard 
r-f  transmissions ;  a  highly  selective 
audio  system  that  can  be  switched 
in  for  noise-free  presentation  of 
standard  audio  frequencies;  three 
individual  inputs  for  tuned  an¬ 
tennas,  one  common  input  for 
broad-band  antenna  use  (either 
balanced  300-ohm  or  unbalanced  72- 
ohm  input  may  be  used) ;  four 
tuned  circuits  at  signal  frequency; 
and  sensitivity  better  than  1  [iv 
on  all  frequencies.  Completely  self- 
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LOOK  TO 


united  condenser  corp 

—4  UNICON  f— 


Xctlit*  Shibby 
Combination 
Scrowdrivor 


XCEUTE  TIP 


Never  "angle  in"  a  strewdriver 
where  spare  is  too  short 
-USE  "STUBBY"! 


Ever  have  a  job  where  the  screwdriver  handle  U  just  a  little  too  long, 
and  no  **stubby”  handy?  So  you  drive  or  pull  the  screw  at  an  angle. 
Who  hasn't?  But  did  yon  ever  look  at  your  screwdriver  tip  afterwards? 
Chances  are,  you'd  get  a  shock  to  see  how  it's  bent  or  chipped. 

Why  not  save  your  longer  screwdrivers  (and  we  hope  they're  all 
XCELITE!)  by  getting  an  XCEUTE  Stubby  Combination.  Only  3H" 
overall,  it's  2  screwdrivers  in  one,  Phillips  and  Regular,  for  just  SI. 70 
list. 

4SK  YOUR  SUPPUER.  And  while  you're  at  it,  check  into  XCEUTE 
regular  and  hollow  shaft  nut  drivers,  electronic  pliers  and  non-magnclic 
Beryllium-Copper  Focaliser  Adjuster  screwdrivers! 


(formerly  Park  Metalware  Co.,  Inc.) 
Dept.  C 

Orchord  Pork,  N.  Y. 


Unicon  capacitors 
have  found  a  wide 
acceptance  anon^ 
leading  electronic 
laboratories  and  nan- 
ufactnrers  specifying 
the  most  exacting 
requirements. 

Representative  users 
of  standard  and 
special  Unicon  capac¬ 
itors  are; 

Mass.  Institute  of  Tech. 
General  Electric  Co. 

Airborne  instrument  Labs. 
Los  Alamos  Scientific  Labs/ 
Jet  Propulsion  Labs. 

Freed  Transformer  Corp. 
Boeing  Airplane  Co. 

Northrop  Aircraft,  Inc. 


I.D.E.A.,  Inc.,  it  looking  for  a  design  engineer. 

Someone  who  would  like  to  moke  Indianapolis  hit 
peVmonenl  home— who  would  like  to  work  for  o  young, 
forward  looking  company  that  it  already  the  leader 
in  its  field.  If  you  ore  that  man,  address  full  information 
^  obout  yourself  to:  R.  A.  Morris,  Chief  Engineer, 

I.D.E.A.,  Inc.,  7900  Pendleton  Pike,  Indianapolis  26. 

Of  MoSar.  ot  Htt  VHf  “ ooVf,  UHf  Comaff.r 

hB  ofi^  oihNf  ^httrofuc  cMrtOi. 
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(CMtilllMd; 


contained,  the  receiver  is  mounted 
on  a  standard  5i-in.  relay  rack 


origin 


D-C  POWER  SUPPLIES 

maintain  constant  current 

Associated  Specialties  Co.,  1751 
Main  St.,  Orefield,  Pa.,  has  available 
new  d-c  power  supplies  that  will 
maintain  the  current  in  a  load  con> 
stant  as  the  load  impedance  changes 
or  the  line  voltage  varies.  One 
model  may  be  set  at  from  0.2  to 
65  ma  d-c;  another  covers  0.2  to 
100  ma.  Separate  models  are  avail¬ 
able  for  1  percent  and  0.1-percent 
accuracy.  The  unit  is  well  suited 
for  calibration  of  current  indicating 
instruments,  operation  of  nonlinear 
devices  and  current  bucking  cir¬ 
cuits. 


MODEL  BC606 


centering  devices 


For  uto  with  Elmctrostatic  TV  tubes  of  alt  sizes. 


Distortion-free  beam  is  assured  by  uniformity 
of  field.  Will  not  de-focus  beam. 

The  two  models  differ  only  in  mounting. 
Model  6CC606  mounts  easily  on  the  deflec¬ 
tion  yoke.  Model  BCC603  mounfs  directly 
on  the  tube,  adjacent  to  the  deflection  yoke 
and  is  held  securely  in  place  by  phosphor 
bronze  tension  springs  Beam  centering  is 
done  by  rotating  individual  magnets. 

Each  unit  is  tested  in  both  open  and  closed 
position  before  shipment. 


NOISE  SUPPRESSOR 
attenuates  rumble 

Hermon  Hosmer  Scott,  Inc.,  386 
Putnam  Ave.,  Cambridge  39,  Mass. 
The  improved  111-B  Dynaural 
noise  suppressor  features  rede¬ 
signed  dynamic  noise  suppression 
circuits,  providing  improved  opera¬ 
tion  with  1-p  records  and  extended 
bass-response  loudspeaker  systems. 
The  effectiveness  of  1-f  rumble  sup¬ 
pression  has  also  been  increased 
very  substantially.  The  unit  is  de¬ 
signed  to  be  used  with  the  com¬ 
pany’s  type  214-A  remote  control 


MODEL  BC603 


HEPPNER 


ReprtsenUtives. 

Joliii  J.  KomMo 

00  E.  42nd  St..  N*w  York  17.  N.  Y. 

•Imum  C.  lowitR 
500  Richey  Ave.,  W.  Coliings¥vood,  N.  J. 
Neffey 

R.  R.  1.  U.  S.  27.  Cotdweter  Rd., 

Pt.  Wtyne  3.  indiene 
Irv.  M.  Coelirefie  Co. 

406  So.  Alvarado  St.,  Lot  Anoelat,  California 


MANUFACTURING  COMPANY 

Lake,  IWii«t«(80  MIIm  Northwatl  of  OtIctQo) 

mtamiMItl 

SPECIALISTS  IN  ELECTRO -MASN ET  1C  DEVICES 
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shake^'A^ 


drawn 

cases 


P.  O.  BOX  71A 


hot  tin  clipped  .  .  .  fabricated  terminal  and  vent 
holes  .  .  .  smooth,  one-piece  construction  using 
cold  rolled  steel  .  .  .  draw  depths  up  to 
.  .  .  inside  fit  covers  for  easy  hermetic  seoling 
in  all  sizes  .  .  .  available  as  stock  sizes  and 
as  special  fabrications. 

METAL  PRODUaS  COMPANY,  INC. 

PHILLIPSBURG,  N.  J. 


111  n<»  HIM’ <’•'*  -,ir»rf 


It’s  Enginsered  for 
TOP  PERFORMANCE 
...'in  Production  NOIVf 

This  new  DX  90*  Deflection  Yoke  hoa 
everything  a  television  receiver  manufac¬ 
turer  wants  ...  a  sharp  full-screen  focus, 
a  minimum  of  pincushioning,  the  ultimate 
in  compactness  and  a  price  that’s  ^wn- 
right  attractive.  Because  this  yoke  has  been 
brilliantly  designed  for  mass  production  on 
DX’s  specialized  equipment,  it  warranto 
immediate  consideration  in  your  27*  re¬ 
ceiver  plans.  Write  ua  today. 


cant 


DEFLECTION  YOKES 
I.  F.  TRANSFORMERS  . 


TOROID  COILS 


BIRTCHER  CLAMP 


There  is  a  Birtcher  Clamp ...  or  one  cmh 
be  designed . . .  for  every  tube  you  use  or 
intend  to  use. 

Regardless  of  the  type  tube  or  plug-in 
component  your  operation  requires... 
and  regardless  of  the  vibration  and 
impact  to  which  it  will  be  subjected . . . 
a  Birtcher  Tube  Clamp  will  hold  it 
securely  and  rigidly  in  place. 

Cetelog  0tsd  samples  sent  by  return  mail. 


The  BIRTCHER  , CORPORATION 

4  3  71  VoAey  Blvd 
L  ,  Angeles  33',  Calif 


PicMDe  teikd  CMMlof  mikI 
SMiDpIct  by  rwimm  mml. 


CoopMoy  — 
Attenciott  ol 


DX  RADIO  PRODUCTS  CO. 


CtNfSAl  OfSICtS  7300  W  AtmtlAOl  AVI..  CHICAGO  47.  Ill 
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amplifier,  but  it  also  may  be  used 
readily  with  many  amplifiers  of 
other  manufacture. 


X-BAND  TEST  SET 
switches  waveguides 


/  TYPE  416C2 

^^^9high-gain  plug-in 

^^-^AMPLIFIER 

THIS  MIDGET  IS  REALLY  A  GIANT!  The  ERA  Type  416C2  High-Gain  Plug-In 
Amplifier,  with  case  dimensions  of  only  3'  x  2%'  x  V/t,  provides  a  maximum  voltage 
gain  of  9000.  Frequency  response  is  substantially  flat  from  2  to  1000  cps.  ^  v 
Output  of  the  ERA  416C2  Amplifier  is  relatively  independent  of  power  supply  voltage 
fluctuation — in  fact,  the  4 16C2  reduces  power  supply  surges  by  a  factor  of  5  and  ripple 
by  a  factor  of  25  in  output.  All  elements  of  the  unit  are  potted  in  a  steel  case,  thus 
reducing  microphonics. 

This  unique  plug-in  Amplifier  is  particularly  well  adapted 

to  applications  involving  low-level,  low-frequency  inputs  1^8132-^  -  * 

such  as  those  obtained  from  thermocouples,  strain-gauges, 

crystal  and  magnetic  detecting  devices,  etc.  An  imponant  ^ 

application  is  its  use  in  wide-range  integrating  circuits  in 
which  integration  is  achieved  by  a  stabilizing  negative- 
feedback  circuit.  Because  of  its  single-stage  characteristics, 
the  amplifier  will  accept  an  extraordinary  amount  of  nega¬ 
tive  feedback  without  instability. 

For  moro  mformation, 
tond  for  <h$crii^ivm  bulhtin .  m  ' 

|  tiatuL 

1902  West  Minnehaha  Avenue,  Dept.  E-11,  St.  Paul  W4,  Minnesota 


Digital  computers  .  ,  data  handling  systems  . .  magnetic  storage  systems  . . 

INSTRUMENTS  ,  ANALOG  MAGNETIC  RECORDING  SYSTEMS  .  .  .  COMPUTING  SERVICE 


Century  Metalcraft  Corp.,  14806 
Oxnard  St.,  Van  Nuys,  Calif.,  has 
developed  the  model  109  X-band  test 
set  that  is  capable  of  meeting  all 
engineering  requirements  for  a 
complete  radar  test  facility  and  also 
has  sufficient  versatility  to  perform 
a  variety  of  test  functions  on  other 
equipment  operating  in  a  frequency 
range  from  8,500  to  10,000  me.  The . 
instrument  combines  the  functions 
of  a  signal  generator,  spectrum 
analyzer,  power  monitor  and  wave- 
meter  in  a  single  package,  by  a 
unique  combination  of  waveguide 
switching  and  sharing  of  functions. 
In  spite  of  its  multiplicity  of  uses, 
the  unit  is  small  enough  and  light 
enough  to  be  used  as  a  field  test  in¬ 
strument,  and  is  also  valuable  in  a 
laboratory. 


WIRE  MARKERS 
have  split-sleeve  design 

Actioncraft  Products,  8  Sagamore 
Hill  Drive,  Port  Washington,  N.  Y. 
Permatag  wire  and  cable  markers 


Want  aiar*  tafarawtianT  Um  past  card  aa  last  papa. 
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;j[Mass  Spectrometer 

RARE  GASES 

HELIUM  *  NEON 
^RGON  •  KRYI»TON  •  XENON 


#  Ahitml*  Haiif  t*  IM.OOO  Im*. 

•  T*mp«ratwr«  tang*  from  300°  F.  to 
-140°F, 

#  Micromotor  Tomporoturo  AdjMtmoiit* 
hold  ^2°F. 

9  Compact  Oocign . . .  Rogoiro*  lots  Floor 
Spoco 

%  Humidity  Cydo  avoiloblo 

Providinf  oxtraino  flexibility  in  temperature  and 
vacuum  rangea,  MAM  Altitude  Simulation 
Chambere  give  you  preciae  control  and  eaoiar. 
aimplar  operation  that  arill  reduce  teat  coate  con* 
nderably.  Cuatom-qualHy  built  in  ovary  detail, 
MAM  Chambere  are  daoignad  to  meet  Govern* 
ment  altitude  eimulation  toot  etandarda.  Avail¬ 
able  with  many  optional  feoturea  to  apeed  toot¬ 
ing,  auch  aa  Prc^ara  Heating,  Cot^ng,  and 
Humidity  Cydao,  Automatic  Hecorder  for  con- 


Ror«  Gasof  are  man  spectrom* 

^  ‘^tr^iChecked  to  otmre  you  gases  of 
f/kitown  purity  and  uniformly  high 
^quality.  Available  in  cotnmerdaiiize 
,^^linders  ond. glass  bulbs. 

Lmoe,  the  wori<£s  largest  prodlucer  <S 
gases  derived  front'  the  otnfospheniE 
con  meet  yourirtdividual  needsof  pur¬ 
ity ,  .  .volume , . .  mixture . . .  containers • 


LINDE  AIR  PRODUCTS  COMPANY 

A  OiVISION  or  UNION  CARMOI 
AND  CARION  COtfOilATION 

aOioNSIndSeeei  CQ3  NewVoihU.N  Y. 
la  Coaodoi 

Pemlnlaa  Oaygqi  .ConpoSy,  IWled,  Toronto 


^pcoi; 


TRANSFORMERS 

V  Fill  Your  Need  to  a 


SAMPLE 

SHORT 

and 

LONG  RUNS 


Dalirtry 


DESIGNED  TO  COMMERCIAL  AND 
MILITARY  SPECIFICATIONS 
(MIL-T-27  end  AN-E-19) 


EPCO  Products  Inc. 

2500  Allonhc  Ave 
Brooklyn  7.  New  York 


RECORD  DATA  AT  ITS  SOURCE 


Portable 

MAGNHIC  TAPE 
DATA  RECORDER 

e 

DcsignAd  for  Aircraft, 
Mobil*,  and  Othor 
Flold  Usos;  6,  12,  or 
24  V.  DC  Powor  ^p> 
ply,  Remot*  Control. 


SMALL  SIZE . ir  X  llVi'  X  20V4*  WEIGHT . only  55  Ibe. 

RECORDS  UNDER  SEVERE  VIBRATION.  ANY  POSITION 

Up  to  13  dcrta  channels,  plus  timing  signal. 

Data  channel  frequency  response  —  DC  to  5  kc. 

Linearity —  2%  (with  suitable  playback  equipment). 

Playback  equipment  available — single  or  multi-channel — for  laboratory  use, 
60  cps  power.  Also  special  cmalysis  equipment. 

Writ*  for  detelled  InfomNrtlen  , 


THE 


l&AVIES 

Laboratories 


UJncorporated 

4705  Queensbury  Road  Riverdale  2,  Maryland 


Telepkoee:  Appleton  7-1133 


tn  e^s<«a^  ALTITUDE 
SIMULATION  CHAMBER 


troUing  and  mtegratmg  temperature,  humidity 
and  altitude.  Write  for  detaila  on  Altitude  SIM¬ 
ULATION  Chambers  aa  well  aa  M  A  M  Cold 
Temperature  Tmt  equipment. 


MURPHY  &  MILLER 

Ch.raqo  ^  lll.no.. 


,  Int.  I 


1373  South  M.th.qon  A. 
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POTTER 
INSTRUMENT 
-  COMPANY,  INC 


NEW  PRODUCTS 


(con  tin  Md) 


DEPENDABLE 
MICRO-SEOpND  TIMING 


consist  of  a  split  sleeve  that  can  be 
applied  to  a  wire  or  cable  by  opening 
the  split  with  the  fingers  or  an 
applicator  tool.  After  the  marker 
has  been  applied  to  the  wire  or 
cable,  it  snaps  on  and  grips  tightly. 
For  severe  working  conditions  the 
split  sleeve  can  be  welded  into  a 
solid  sleeve  by  application  of  a  spe¬ 
cial  sealing  liquid.  They  are  made 
of  Vinylite  plastic  with  a  clear  over¬ 
lay  to  protect  the  lettering.  The 
markers  are  resistant  to  abrasion, 
water,  oil,  gasoline  and  alcohol  and 
most  acids,  and  are  vermin  proof 
and  fungus  proof  as  well.  They  are 
made  in  sizes  from  0.040-in.  diam¬ 
eter  up  to  3-in.  diameter.  Flat 
markers  and  apparatus  name  plates 
are  available  in  any  size,  shape  or 
thickness,  punched  with  any  num¬ 
ber  of  holes  of  any  shape. 


IN  MEASURING: 

•  VELOCITY 

•  ACCELERATION 

•  DETONATION 

TIME 

•  DOPPLER 

FREQUENCIES 

•  PULSE 
CHARACTERISTIC: 


8  MEGACYCLE 
COUNTER. 
CHRONOGRAPH 


GREATER  ACCUSPCY 

Th«  UM  of  an  S  magiMcl*  cr 
m«a*ur*m«nt  ovailolXl  in  dii 


■M  providat  tM^lghatt  rntolutienvf  tim* 
inttrun«nli.  \ 


lability,  a  tlraigioforward  3-«tag«  binary 
u«nc^  permitting  We  ceneervotive  u»e  of 


R-F  INDUCTOR 

reduces  bandwidth  variations 

C.  G.  S.  Laboratories,  Inc.,  391 
Ludlow  St.,  Stamford,  Conn.  The 
65BA1  Increductor  controllable  in¬ 
ductor  is  suitable  for  wide-range 
frequency  shift  or  inductance  varia¬ 
tion  between  approximately  1  and 
2.6-mc  starting  frequency,  at  zero 
control  current.  This  type  is  espe¬ 
cially  suitable  for  frequency  sweep 
in  single  inductor  oscillator  circuits. 
At  least  a  7-to-l  variation  of  fre¬ 
quency  is  obtainable.  The  upper 
frequency  limit  with  maximum 
control  current  is  approximately  30 
me.  The  unit  has  a  maximum  in¬ 
ductance  of  30  |ih  at  zero  control 
current,  which  can  be  reduced  to 
at  least  l/60th  of  this  value  by  the 
application  of  40  ma  control  cur¬ 
rent.  Its  rising  Q  characteristic 


I  mTAVbUond  to  1  tocond  by 
k  mictOMCond  or*  r«ad  from  o 
Vb  microH^ond. 


115  CUTTER  MIU  ROAD 
OREAT  NECK,  N.  Y. 
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INDUSTRIAL  HARDWARE  Mfg.  Co..  Inc. 

09  PBINCl  STREET  •  NEW  YORK  12,  N.  Y 


HEXACON  ELECTRIC  CO. 

Aw.  CLAY  AVE  ROSELLE  PARK  NEW  JERSEY 


ELECTRONIC 

COMPONENTS 


Our  Coaxial  Cable 
Connectors  Meet  All 
Government  Specifications 

ic  ALL  ORDERS  DELIVERED  PROMPTLY 

Manufacturers  of 
Highest  Quality  Connectors 


PrcdslM  MMbiMrad  •■•ctrenlc  c>i»pom»t» 

and  conntctlng  dtvicM  for  all  yovr  oaodt. 

•  LAMINATED  TUtE  SOCKETS 

•  TERMINAL  STRIPS 

•  WIRED  ASSEMBLIES 

•  BAKELITE  STAMPINGS 

•  TERMINAL  BOARD  ASSEMBLIES 

— ^NEW  ITEMS - 

•  TUNER  STRIPS.  SOCKETS  and 
BRACKETS  fur  IIHF 

Onr  axtantiv*  dMifn  and  araductian  lacilitiat 

are  available  for  develoaint  year  eaecial  re- 
quiremente  and  aaalleatlone.  Raara- 
Mntatlvee  in  arinciaal  cltlee  threutb- 
out  M  S.  A.  Call  nr  urrlto  far  aaaaloa 
and  information.  ORofon  7-I8SI. 


ALLIED  INDUSTRIES,  INC 

1023  S.  21st  STREET 
LOUISVILLE  10,  KY. 


Phone  Arlington  4640 


ELECTRON 

TUBE 

TECHNICIANS 


World  wide  recognition  for 
this  outstanding  iine  of 
eiectric  soldering  irons  ~ 


We  now 
have 

several  openings 
for 

technicians 
to  work  in  the 
fabrication 
and 

processing  of 
advanced  type 
electron  tube 
research 
models. 


To  qualify  for  one 
of  these  openings 
you  should  be 
experienced  in 
experimental  work 
for  research  and 
development  in 
vacuum  tubes, 
which  includes  the 
fields  of  mechanics, 
electronics, 
chemistry  and 
high-vaCuum 
techniques. 


VMlI  tpocif  y  HEXACONI 
nwyll  officionflv  lobra 
your  foWorlna  probloma 
tool  WrHo  for  Kforalura. 


-  specified  by  the  big  names 
for  the  TOUGH  jobsi 

it  MINNEAPOUS  HONEYWELL 

★  RADIO  CORP.  OF  AMERICA  a 

★  STROMBERG-CARLSON  ^ 

★  WESTERN  ELECTRIC  JT 

★  WESTINOHOUSE  A 

k  EMERSON  i  A 

★  KAISER 

★  BENDIX 

★  SPERRY,  — // 


ADDRESS  RESUME  OF  TRAIMNG 
AND  EXPERIENCE  TO 


HUGHES 


Technical  1  culver  city. 
Personnel  I  los  angeles  county. 
Department  j  CALiFOR'tiA 
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r- 


■ORG 

MICROMAl 

74«-l 

Sam*  at  746-A  but  hos 
knurUd  locking  tcrnw 


ettkixiling  knob. 


THE  HIGH-PRECISION 
rUNEAR  POTENTIOMETER 


BORG  MICROPOT  TEN-TURN  POTENTIOM-  , 
ETER:  Built  to  fit  the  specifications  of  control 
system  engineers  and  designers  .  .  .  con¬ 
structed  with  Micro  accuracy  for  precise 
voltage  adjustments  . . .  featuring  an  assem¬ 
bly  scientifically  designed,  machined,  assem¬ 
bled  and  automatically  machine  tested  for 
linearity  of  ±0.1  */•  and  0.05  V*,  zero- 
based.  MICROPOTS  ARE  AVAILABLE  IN 
1.15  to  3  OHM  and  30  to  250,000  OHM 
RANGES  FOR  lAAMEOIATE  SHIPMENT. 

BORG  MICRODIAL:  Two  concentrically 
mounted  dials:  one  for  counting  increments 
of  each  turn  and  the  other  for  counting  turns 
.  .  .  delivered  completely  assembled  with 
dials  synchronized.  Outstanding  features 
include  smooth,  uniform  action  ...  no  back¬ 
lash  between  incremental  dial  and  poten¬ 
tiometer  contact  .  .  .  less  wear,  only  one 
moving  part  aside  from  the  two  dials  .  .  . 
contact  position  indicated  to  an  indexed 
accuracy  of  1  part  in  1,000. 

MICROPOT— MICRODIAL  CATALOG 


SENT  PROMPTLY  ON  REQUEST 


BORO 

MICRODIAL 

746-A 

A  pracition  len-tum  indi¬ 
cating  dial  atrambly.  Hot 
tcraw  lacking  davic*  on 
aperating  knob.  . 


mounted  axternatly  to 


BORG  EQUIPMENT  DIVISION 

THE  GEORGE  W.  BORG  CORPORATION 

Janesville  •  Wisconsin 


Wont  mere  iafermationt  Um  pact  cord  on  lott  page. 
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P-M  MOTOR 
for  6  to  110  V  d-c 

The  Pioneer  Electric  and  Re¬ 
search  CORP.,  Forest  Park,  Ill.  An 
adaptation  of  molded  PM-1023-M 
■  permanent  magnet  motor  by  mount¬ 
ing  a  gear  reducer  head  is  featured 
in  a  new  assembly  design  recently 
developed  and  built  for  use  in  a 
military  equipment  application.  The 
use  of  an  r-f  filter  is  optional.  This 
same  assembly  can  be  equipped  with 
a  slipclutch  mechanism.  The  p-m 
motor  features  a  magnetic  struc¬ 
ture  cast  into  an  aluminum  housing 


NCW  PRODUCTS  (cmiHlliMd) 

versus  frequency  obtained  in  tuned 
circuits  tends  to  reduce  bandwidth 
variations. 


D-C  POWER  SUPPLY 
is  precisely  controlled 

Associated  Engineering  Corp.  of 
Boston,  38  Euston  Road,  Brighton 
35,  Mass.,  has  developed  a  precisely 
controlled  d-c  power  supply  as  a 
source  of  power  for  precision  elec¬ 
tronic  equipment  and  circuits  used 
in  computers,  calibrating  systems, 
tv  broadcast  stations,  electron 
microscopes  and  in  specialized  lab¬ 
oratory  installations.  Over  the 
entire  video  spectrum — from  d-c 
up  to  the  very  high  radio  frequen¬ 
cies — the  internal  impedance  is  less 
than  0.01  ohm.  An  output  voltage 
of  300  V  and  a  load  change  of  500 
ma  will  cause  a  drop  in  output 
voltage  of  less  than  5  mv. 


Miniature  and  Sub*Miniature 


WRITI  ^OR  NEW  RESISTOR 
HANOROOK  -  Centoin* 
complal*  data  and  racoin- 
k  inandad  applitolioni 
for  rotiitort  for  «v«ry 
purpOM. 


SLIP  RING  ASSEMBLIES 
BRUSH  BLOCK  ASSEMBLIES 
COMMUTATORS 

and  other 

Electro-Mechanical  Components 

PRECISION  MADE 
TO  YOUR  OWN  SPECinCATIONS 


Precision  molded  products  with  exacting  tolerances  in 
precious  and  non-precious  solid  metals  of  all  alloys.  All 
types  of  Thermo-Plastic  and  Thermo-Setting  materials. 

Slip  Ring  Atsomblioi  fabricatod  or  on«-pi*co  procition 
moldod  to  your  tpocificationi  in  Nylon.  Kol-F,  Minoral  fillod 
Mollamino,  Phonolic,  and  ofhor  matorialt.  Rings  and  loads 
spot  woldod  or  brazod  togothor  for  positivo  oloctrical  circuit. 

Our  Swiss  methods  and  techniques  are  geared  to 
meet  exacting  requirements.  We  invite  your  inquiries. 

COLLECTRON  CORPORATION 

MUrray  Hill  2-8473  e  216  East  45th  Street  e  New  York  17,  N.  Y. 


IN-RES-CO 

TYPE  IR 

W/RE  WOUND 

RESISTORS 


The  prarticsl,  low  cost  tolution  for 
circuit  dcMSiicrt  ttnvinf  lor  the  tub* 
miniatur*  Type  IR  units  ofler  preci¬ 
sion  resistance  values  capable  of  re- 
taming  stabibty  through  long  periods 
ol  continuous  or  intermittent  service 
Type  IR  rrustors  are  available  at 
prices  based  on  mass  production 
methods  of  manufacture  Wound  to  a 
tolerance  of  ±1%,  they  are  perma¬ 
nently  accurate  Cmservative  ratings 
allow  ample  safety  margin  in  all 
classes  ol  service  Special  Babebte 
forms  ebminate  shnnkmL  swelling 
and  tamperature  aRects.  IN-RES-CO 
moistura  and  fungus  proof  coabng  of¬ 
fers  absolute  protection  agamst  cli¬ 
matic  extremas  Spaoly  IR  Type  ra-  ' 
■store  for  all  appbeabons  where  pra- 
a«oa  performanca  and  bmitad  space 
are  important  determining  factors 


INSTRUMENT 
RESISTORS  CO.  ^ 


commence 
avenue  ■ 


UNION 
NEW  JEPSEY 


AiCGENnATOR 
insulatbii 
by  BIGGEST 

Molding* 
over  mod* 


MOW  IT  CAM 
BirOlDI 

The  Atomic  Energy  Commis¬ 
sion  chose  MYKROY  above  all 
other  materials  as  insulator  for 
its  generator.  The  4rrt.  diameter 
of  the  rings  was  only  one  of 
many  reasons. 


CHECK  THESE 
FEATURES  , 


*  con  bs  mochiiwd  or  moldod  to  cloMSt 

tokroncos  r 

•  lightwsight— with  tho  mothonicol 
strsngth  of  cast-iron 

*  high  ditkctric  and  flashovor  proportios 

•  won't  warp;  kMps  its  shops 

•  low-loss  foctor  at  sub-zsro  or  1Q00*  F. 

*  bonds  with  most  mstals 

Surely,  MYKROY,  the  perfect 
glass  bonded  mica,  can  solve 
your  insulating  problems.  Sup¬ 
plied  in  sheets  and  rods  .  .  . 
machined  or  molded  to  specifi¬ 
cations.  We’ll  be  glad  to  quote 
on  your  requirements.  Write 
today  for  MYKROY  Brochure 
11203.  Made  exclusively  by 


APPLICATION-DeHCNtD  flfS/SrO»S  fOP  ILICIPONICS  AND  INiTPUMlNTATION 


101  CLIFTON  BOULEVARD 
CLIFTON,  NEW  JERSEY 
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WATERS  MANUFACTURING,  inc 

Waltham  54,  Massachusetts 

APPLICATION  ENGINLERING  OFFICES  IN  PRINCIPAL  CITIES 


NEW  PRODUCTS 


that  is  totally  enclosed.  Built  to 
high  standards  to  conform  to  mili¬ 
tary  specifications,  it  is  available 
for  operating  voltages  of  6  to  110 
V  d-c. 


Precision-built,  to  military  requirements 


IN23e  IN23BR 


MATCHED  DIODES 

for  low-noise  circuits 

Microwave  Associates,  Inc.,  22 
Cummington  St.,  Boston  15,  Mass., 
has  available  matched  pairs  of  sili¬ 
con  diodes  with  one  unit  of  reversed 
polarity.  This  product,  the  1N23- 
BMR,  has  been  developed  to  meet 
the  requirement  for  low-noise  cir¬ 
cuits.  The  general  use  of  matched 
crystals  of  the  same  polarity  in  a 
balanced  mixer  greatly  reduces  the 
noise  contribution  of  the  local  oscil¬ 
lator.  The  use  of  matched  pair 
with  one  unit  of  reversed  polarity 
greatly  simplifies  both  the  mechan¬ 
ical  and  electrical  design  require¬ 
ments  of  the  mixer  and  i-f  input 
circuit. 


THE  WATERS  TYPE  KT  SERIES  of  miniature,  wire- 
wound  potentiometers  will  satisfy  your  most  stringent  require¬ 
ments.  Anodized-aluminum  liodies  with  sealed,  line-reamed 
shaft  bushings  ami  sealed  terminal  plates  enable  these  units 
to  meet  severe  environmental  tests  —  immersion,  salt  spray, 
fungus,  shock,  vibration,  and  wide  temperature  range. 

CHECK  THESE  SPECIFICATIONS: 

•  Size  .  .  .  diameter,  depth. 

•  Power  dissipation  ...  3  watts  at  80  degrees  C. 

•  Operating  temperature  . . . 

— 55  degrees  C  to  -{"80  degrees  C. 

•  W' eight  ...  5/16  ounce. 

•  T emperature  coefficient  .  .  . 

0.002%  per  degree  C,  above  100  ohms. 

•  Rotational  life  . . .  more  than  1,000,000  revolutions. 

•  All  mechanical  contacts  of  precious  metal. 

•  All  non-wiping  contacts  soldered  as  well  as  mechanically 
secured. 

•  Resistances  ...  10  ohms  to  50,(KK)  ohms,  linear  taper. 

WRITE  TODAY  FOR  FUU  TECHNICAL  INFORMATION  AND  PRICES 


RECORDER  AMPLIFIER 
is  small  and  lightweight 

Goodyear  Aircraft  Corp.,  Akron 
16,  Ohio,  has  developed  the  model 
R3  recorder  amplifier,  a  light¬ 
weight,  portable  unit  designed 
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.  CARRIER 

CHANNEl  TEIEPHONE 
<  TERMINALS 


ELECTRICAL  INSTRUMENT  CO.,  INC 
PENACOOK,  N.  H. 


MIIWAY  COMMUNICATIONS 


WALTER  E.  BEEDE 


NOTE 


Transfer  Switches 


this  added  Feature*  of 


TIME  DELAY 

for  ignoring 
Momentary  Outages 

Essential  for  More  and  More  Instdiotions 


#  A  thermosetting  adhesive  that 
cures  at  room  temperature  and 
needs  no  pressure.  High  electri¬ 
cal  insulating  properties. 

#  Gives  a  bonding  strength  of 
3000  psi  between  metal  parts. 

#  Non-porous  —  gives  high  pres¬ 
sure  seals  between  metal  and 
glass,  plastics,  etc. 

#  Unaffected  by  acids,  alkalies, 
fuel  and  lubricating  oils. 

#  Reduces  manufacturing  costs 
by  eliminating  bolts,  screws,  rivets. 

Writt  for  Liforoturo  to  Dopt.  SI 
A  betttr  product  for  better  production 


No.  1  of  o  torioi,  spot-lighting 
footuros  to  look  for  in  odoquoto 
Automotic  Tronsfor  Switchos. 


We  mean  a  "Time  Delay"  feature,  factory  set  for  tripping  at  any  point 
between  1  and  3  seconds  which  permits  the  transfer'  switch  to  ignore 
normal  source  outages  caused  by  transient  corKlitions.  This  results  in 
smooth  handling  of  the  connected  load  and  reduced  wear  on  the  starting 
mechanisms  incorporated  in  automatically  started  standby  units  or  plants. 

We'll  be  glad  to  send  details  of  this  Time  Delay  feature;  also  the  story  of 
ASCO  Service  to  Industry  on  this  particular  phase  of  Electromagnetic 
Controls  which  is  given  in  a  new  Isooklet,  "Automatic  Transfer  Switches", 
now  on  the  press. 


W«  also  manufacture  a  complete  line  of  “Solenoid  Operated 
Valves”  for  automatic  and  remote  control  of  liquids  and  gases. 
To  thousonds  of  satisfied  users,  ”ASCO”  and  “Solenoid  Valves” 
ore  synonymous. 


Switch  Co, 


385-L  LAKESIDE  AVENUE  •  ORANOE.  NEW  JERSEY 


ORIGINAL 


aed  Riiet  Refelated  CARRIER 

REPEATERS  (for  me  in  ceehmc- 
tioN  wMi  CH>4I  TenHiMle 
on  long  bawl  circidtt.) 


COMPIETELY  AUTOMATIC  PILOT 
REGULATION  OVER  A  20  db 
■■pinP  RANGE.  Rullt-ln  "SLOPE  CON- 

TROL"  include*  on  extra  10  db 
equolixation  for  non-conforming 
telephone  pair*. 

RVCOM'S  CfD-1  It  assembled 
rflfrsC''  from  Western  Electric  cemperwnt 
ORL^C^II;  ports,  and  it  mounted  COMPLETE 
with  ringing,  terminating  cmd 
power  supply  equipment  in  ONE 
WWlHBra  STANDARD  AAR  f-KX>T  RACK. 

llTHtWrir  Standard  commercial  performance 

is  guaranteed.  •  latic  line  equal- 
iigSaP*a^  ixation  of  15  db  by  moiMioi  con- 
trots.  •  The  range  of  operation 
it  thrasrah  a  maximum  of  30  db 
over  an  operating  range  of  3  to 
T?‘  32.3  kilocycle*.  •  Tvra-woy  pllot- 

regulated  repeaters  ore  available 
1  ]  fet  circuits  having  more  than  the 

f  ikaMlaefw  I  ollewable  30  db  Tost.  •  1000/20- 

% _ Cycle  Voice  Preqsmncy  Ringers  are 

ovoiloble  for  one-,  two-,  three-, 
or  four-chanrwl  ringing.  A  PULL 
LINE  OP  ACCESSORIES  it  offered, 
including:  •  Voice  Prequenn  Repeater  Rolcmcing 
Pfets,  •  CMe  Matching  Transformers,  •  Uni- 
vert^  Way  Station  Pilte^  and  •  Mounted  Sub¬ 
cycle  Ringing  Power  Supplies. 

RVCOM'S  CPO-I  provide*  POUR  DUPLEX  VOICE 
CHANNELS  AND  PINCERS  of  a  LOWER  COST  to 
you  Ifom  most  three-cfiannef  carriers  new  an 
toe  morkaff  And  WE  CAN  MAKE  IMMEDIATE 
OELIVESri 


ALL  WAYS 
DEPENDABLE 


EASY  TO  READ 


CATALOG  OR 

INPORMATfOK  ON  REOUEST 
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especially  to  plot  the  solutions  to 
small  problems  where  use  of  a  large 
recorder  would  be  impractical.  It 
can  also  be  used  with  other  elec¬ 
tronic  equipment.  The  R3  works 
with  standard  direct-inking  or  hot¬ 
wire  recording  galvanometers.  Ac¬ 
curacy  is  limited  only  by  the  non- 
linearities  of  the  galvanometers. 
Typical  units  are  guaranteed  to  be 
within  2  to  5  percent.  The  R3 
records  two  channels  of  informa¬ 
tion  within  a  frequency  range 
essentially  flat  from  d-c  to  100 
cycles.  The  amplifler  unit  supplies 
its  own  power  and  has  its  own  volt¬ 
age  regulator.  Amplifler  channels 
have  an  input  impedance  of  2.6 
megohms  on  the  0.01  to  0.1  volt- 
per-millimeter  range  and  greater 
than  10  megohms  on  all  other 
ranges. 


:SWR±  1.2  »o  30it  me. 


Inquirias  ora  invitad 
concarning  tingla  pads 
and  turrats  having 
othar  charactaristics 


STODDART  AIRCRAFT  RADIO  CO. 

6644. A  ANTA  MONICA  BLVD.,  HOLLYWOOD  38,  CALIFORNIA 
Hilliid*  9294 


RHEOSTAT  KITS 
with  assembly  instructions 

Ohmite  Mpg.  Co.,  Chicago,  Ill. 
Two  new  rheostat  coupling  kits  are 
now  available.  Each  kit  consists  of 
a  steel  U  frame,  mica  washer, 
coupling,  Allen  wrench  ari'd  as¬ 
sembly  instructions.  The  large 
frame  is  designed  for  use  with 
model  G,  K  or  L  rheostats.  The 
small  frame  is  designed  for  use  with 
model  H  or  J  rheostats. 


GOLD  BONDED  DIODES 

feature  long  life 

Transitron  Electronic  Corp.,  407 
Main  St.,  Melrose,  Mass.,  announces 
its  new  line  of  gold  bonded  german¬ 
ium  diodes  that  feature  back  re¬ 
sistance  greater  than  a  megohm  at 
100  V  inverse,  as  well  as  high 
forward  conductance.  Designed  for 
extreme  ruggedness  and  reliability. 


Want  Mort  lnFofMitlM?  Um  poet  coi4  m  lart  pat*. 
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ACUUM  TUBE 

IMAINERS 


AMES  IPPOLITO  &  CO.  INC 

II CONCOBO  AVENUE.  rapip54.N.lr. 


STREH 
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These  retcdners  are  used  to 
cure  Vacuum  Tubes  and  to  resist 
side  motion  of  Vacuum  Tubes 
used  in  radio  equipment  which 
is  siibject  to  shock  and  Tibra- 
tions.  These  retainers  meet  the 
reqiiirement  of  all  JAN  spedfi* 
cations.  The  insulated  portion  is 
made  of  a  melamine  base  Fibre 
Gloss  Phenol  which  proyides  300 
▼olts  insulation  to  ground  and 
withstands  a  temperature  of 
350  F.  The  insulated  plate  can 
readily  be  fastened  or  released 
by  hand. 


Wmt  mort  laforaMtlM?  Um  pMf  card  «i  Iwt  p«t*. 


Available  for  envelojae  types  T7,  To,  MT8, 
T9.  T12.  ST12,  T122DI,  ST14;  S14,  ,  Stl6. 
TS'/j.  T6I/2.MT4C.  ST19,  T14,  ST128CT-9. 


Rr'  FORMS 

I  Meta/  Stampings 


^  c  ^ 

wfffp 


rll 


High-speed,  quality  production  with 
custom-made  precision.  Wire  formed 
to  any  shape  for  every  need. 
IMMEDIATI  CAPACITY  FOR 
DIPINSI  SUI-CONTRACTS 
STRAIGHTININO  A  CUTTING 
Perfect  straight  lengths  to  12  ft. 
.0015  to  .125  diameter 
WIRE  FORMS 
.0015  to  .125  diameter 
SMALL  METAL  STAMPINOS 
.0025  to  .035  thickness 
.062  to  3  inches  wide 

SpocMIsiiHI  in  Production  of  Part*  for 
Eloctronic,  Cothodo  Roy  Tubot  STrantittor* 
Write  for  illustrated  folder. 
Send  Blueprints  or  Samples 


for  Estimate. 


ART  WIRE  .Rd  STAMPING 

COMPANY 

1  ROYOEN  PUCE 
NEWARK  2,  N.J. 


Reduce  Labor  Costs  — 
Speed  Production  with 

CRATEX 

Th*  Worid'*  Finest 

RUBBERIZED  ABRASIVES 


There  are  over  160  standard  sizes  and  shapes 
of  Cratex  Rubberized  Abrasives  available  to 
meet  your  needs  in 

BURRING,  SMOOTHING 
ond  POLISHING  operations 

MsnufKtured  in  four  “grit  types"  from 
coarse  to  extra  fine,  Cratex  saves  production 
and  labor  costs  by  doing  one  or  more  opera¬ 
tions  at  one  time— such  as  Cleaning,  Blend¬ 
ing,  Lapping,  Finishing,  and  Trimming— on 
hard  or  soft 

METALS,  PLASTICS,  GLASS 
and  scores  of  other  moteriols. 

CRATEX  Robberized  Abrosives 
Whiils,  Points,  Blocks,  Sticks,  Coots 

—are  ideal  for  manual  or  machine  applica¬ 
tion— require  no  special  equipment— always 
ready  for  instant  use.  For  over  30  years, 
Cratex  has  served  industry  with  unparalleled 
results  — an  unduplicated  reputation  for 
lowering  “unit  costs”  in  burring  smoothing 
and  polishing  operations.  Investigate  Cratex 
Rubberized  Abrasives  . . .  “The  World's  Fin¬ 
est  For  Industrial  Use”  . . .  send  today  for 
Descriptive  Catalog  which  gives  full  details, 
applications  and  prices. 

FRK  CRATEX  HCHNICAl  SERVICE 

Get  the  assistance  of  our  abrasive  engineers 
on  your  burring,  smoothing  and  polishing 
problems.  Merely  check  the  coupon  for 
"Application  Analysis  Form.”  This  Cratex 
service  will  be  helpful. 

.0...  MAIL  THIS  COUPON  TODAY 


CMTEX  MANUFACTURING  CO. 

II  NotoRM  St.,  Sm  Fnmclu*  5,  C«IH. 

WltlMut  any  obllsatlon  pltat*  (tnd  u* — 

□  D**crlptlvt  CaUlof. 

□  ApplleMlon  Analytit  Form. 


QUALITY  •  QUANTITY  •  QUICKLY 
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they  are  mechanically  interchange¬ 
able  with  clip-in  tsijes.  Long  life 
under  adverse  conditions  is  insured 
by  careful  quality  control  of  proc¬ 
essing,  inert  humidity-protective 
filling,  and  basic  stability  of  the 
gold  bonded  junction.  These  diodes 
are  also  available  in  standard 
grades. 


Literature. 


Oscillograph  Recording  System.s. 
Sanborn  Co.,  Cambridge  39,  Mass. 
A  recent  single-page  bulletin  de¬ 
scribes  the  new  “160”  series 
oscillograph  recording  systems 
(4-,  2-  and  1-channel).  The  versa¬ 
tile  recorders  discussed  feature  an 
a-c/d-c  preamplifier,  a  carrier  pre¬ 
amplifier,  a  servo  monitor  preamp¬ 
lifier,  a  log-audio  preamplifier,  a 
d-c  converter  and  a  coupling  pre¬ 
amplifier. 


right  now! 


The  Right  Connection 


Dage  RF  connectors  are  designed  Check  your  specifications — be  sure 
right,  engineered  right,  built  right—  you’re  right— for  Dage  radio 
and  available  now.  Each  part  is  care-  frequency  connectors, 
fully  made  — Dage  connectors  are 
precision  assembled  to  assure  a  sure 
connection. 

Dage  design  engineers  are  experi- 
enced  in  meeting  difficult  connec- 
tor  requirements — involving,  for  ex- 

ample,  “extra”  precision  machine  typ*  bnc  uc-ss/u 

work,  high  temperamre  and  low  loss 

insulation,  silver  soldered  assem- 

blies;  silver  plated  bodies  and  con- 

tacts,  water  proofing,  pressurizing. 

Dage  complete  manufaemring  fa- 
enable  skilled  craftsmen 
produce  quickly,  expertly  all  types  of 
coaxial  connectors. 


High-Fidelity  Recording.  Minne¬ 
sota  Mining  and  Mfg.  Co.,  900  Fau¬ 
quier  St.,  St.  Paul  6,  Minn.,  has 
announced  a  new  4-color,  16-page, 
illustrated  booklet  entitled  “A  new 
Horizon  in  High  Fidelity  Record¬ 
ing.”  The  booklet  tells  the  story 
of  Scotch  brand  high-output  mag¬ 
netic  tape  No.  120.  Included  are 
the  major  advantages  of  the  tape — 
more  than  double  the  output  of 
conventional  magnetic  tape,  no  in¬ 
crease  in  distortion,  dry  lubrica¬ 
tion  and  higher-signal-to-noise 
ratio.  It  explains  the  significance 
of  these  advantages  in  terms  of 
the  requirements  of  the  recording 
and  broadcast  engineer,  as  well  as 
the  high  fidelity  enthusiast.  Bias 
requirements  and  frequency  re¬ 
sponse  characteristics  are  dis¬ 
cussed  and  illustrated  in  a  series 
of  six  graphs. 


Dage  it  versatile  . . .  any  standard  or  special  KF  connector 
can  be  quickly  produced  at  Dage.  Write  for  Catalog  101. 


Bimetal  Thermostats.  Stevens  Mfg. 
Co.,  Inc.,  69  South  Walnut  St., 
Mansfield,  Ohio,  announces  an 
illustrated  bulletin  on  type  C  bi¬ 
metal  strip  thermostats.  Her¬ 
metically  sealed  and  standard 
types  are  described  along  with 
suggested  applications.  Printed 
in  two  colors  and  punched  for  in- 


Typ«  INC  UG-290A) 


DAGE  ElECTRIC  COMPANY,  INC,  67  NORTH  SECOND  STREET,  lEECH  GROVE,  IND. 
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CORD,  WIRE 
^  & 


FOR  C^uafii^  f^roducts 

The  consistent  quality  standard  of 
Runzel  wire,  cord  and  coble  offers 
manufacturers  complete  assurance  of 
performance.  Runzel  products  under¬ 
go  such  thorough  inspections  in  the 
process  of  their  manufacture  that 
flows  ore  reduced  to  on  absolute 
minimum. 

Your  wire  needs  in  hook-up,  lead-in, 
shielded  wire  speaker  cords  and  oil 
types  of  insulated  wire  ore  available 
from  this  centrally  located  source. 
We  maintain  o  complete  engineering 
service-  Your  wiring  problems  ore 
solicited.  For  their  scientific  solution, 
the  Runzel  Laboratory  provides  re* 
seorch  assistance. 


You  Gef  TOPS 

In  Transformer  Performance 

when  builf  by  NOTHELFER 


The  large  traasionner  la  the 
picture  is  300  KVA,  3  pbaae, 
550V/42V.  SO  cycle.  The 
email  one  Is  .01  KVA,  I  phase. 
440V/SV. 


Over  28  years'  experience  in 
the  manuiacture  oi  specials 
at  cost  that  compare  favor¬ 
ably  with  standard  types. 
BttUt-in  quality  proved  by 
years  oi  actual  use. 


From  10  VA  to  300  KVA 
Dry-Type  only.  Both  open 
ond  encosed.  1.  2  ond  3 
phase.  IS  to  400  cycles. 


RUNZEL  CORD  AND  WIRE  CO 


BE  SAFE  WITH 


A-27 

LOW-LOSS  LACQUER  &  CEMENT 


NOTHELFER 

WINDING  LABORATORIES 


9  ALBEMARLE  AVE.,  TRENTON  3,  N.  J. 


New  concept  in  photography 


For  Electronic  Research 


Motorized  For  Sequence  and  Remote  Control  Photos 


•  (,)  Ma»  i>  wiili  ly  .IN  tli<- 

Nt<in>l.iril  fi:r  K  I-  iiniiit  rompiiiifiils 

It  IS  rlu  iun;illv  fiinitii-i-n-il  for 
tins  S"l»-  i>urpovc 

•  (,)  M.i«  priivKli  s  II  i  li-.ir,  (>r.ii  til  .illy 
luNN  fu>’  coviTiiik;.  [i<-ni-lr,itt  s  ifr-fply, 
si'.ils  lilt  iii<  list  III  t'.  iinp.irls  riKi.titv  .iiul 
pi uniiiti-s  flei  trii  iil  Nt.iliility. 

•  Q  M<x  IS  f.isy  to  .ippiv,  lint  s  i|iiirkly 
Hill  diltu-ifs  tu  pr.n  tirnllv  all  m.iti-i  i.ils. 
It  IS  ust'ful  iivt-r  a  wiili-  tempiratiii f 
i.iiiL;t-  diiil  si'tVfN  as  a  mild  flux  on 
tiiiiieil  surfact-s 

•  f.i  M.ix  IS  all  idi-.il  impi fxt 

'  liik;li''  IJ  Ciiils.  Coil  “Q  '  rt-mams  nearly 
iiinstant  from  vset  application  to  dry 
In  1,  5  and  55  x;alTon  rontainets. 


Set  the  Robot-Star  just  once,  and 
you're  all  set  for  as  many  as  24 
(or  48)  exposures,  made  singly  or 
in  rapid-fire  sequence,  as  fast  as 
8  per  second!  Robot-Star  automat¬ 
ically  moves  film  and  resets  shut¬ 
ter  after  each  exposure.  Sur¬ 
passes  human  efficiency  because 
of  its  built-in  clock-work  motor. 
Remote  control  release  and  other 
accessories  bring  new  camera 
applications  never  before  thought 
possible  in  science  and  industry 
as  well  as  for  personal  use. 

Takes  any  standard  film-color, 
too.  Gets  50%  more  pictures, 
with  55  exposures  instead  of  36 
per  loading.  Choice  of  Schneider 
lenses,  wide  angle  to  telephoto. 
For  new  camera  thrills  — get 
Robot-Star-from  $217.50: 


Weit9  fpr  avfhoritativ  ffofiM 
*N«w  im  Ffio^ofrophjr  for  tndy$trf 

ond  Suf  choffq. 


M8tHO»0.  » 
(  MONidOuTk 


fw  iMSfV 
COUNIYJ 
Koin  I  1180 


Now 
equipped 
lo  lake 
35mm 
tiandard 
eotliidget. 


Gets  the 
action  every 
time  because 
.  it’s  ■' 

fltei'Jy! 


INTERCONTINENTAL  MARKETING  CORP. 

251  fourth  Avenue  •  New  York  10,  N  Y 
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sertion  in  standard  3-ring  binders, 
the  bulletin  describes  the  operat- 
^  ing  principle  and  illustrates  it 
with  schematic  diagrams.  Rat¬ 
ings,  typical  performance  curve, 
dimensions,  construction  and  vari¬ 
ous  terminal  arrangements  are 
shown  in  diagrams,  tabular  data 
and  photographs. 


Electron  Tube  Notes.  Lewis  and 
Kaufman,  Ltd.,  60  El  Rancho  Ave., 
Los  Gatos  Ave.,  Calif.  A  summary 
of  data-sheet  rating  interpretations 
and  a  series  of  notes  concerning 
means  of  improving  electron-tube 
service  life  are  included  in  a  new 
leaflet,  form  153,  covering  Los 
Gatos  electron  tubes.  The  publica¬ 
tion  also  includes  a  field-engineer¬ 
ing  location  map. 


^^CTRON'S  new  20LI  (L-band)  R.  F.  Head  is  engineered 
for  immediate  operation,  without  conversion  or  adaptation, 
in  the  Vectron  SAIO  or  SA20  Spectrum  Analyzer  Chassis.  It 
provides  spectrum  analysis  in  the  important  microwave  fre¬ 
quencies  from  SHX)  to  2400  megacycles  which  include  a  consid¬ 
erable  region  allocated  to  aeronautical  radio,  navigation,  radar, 
TV  remote  pick-up,  radiosonde  and  government  services. 

Specific  Bond  Covorogo  •  •  •  Vectron’s  Spectrum  Analyzer  SA20, 
with  the  20L1  R.  F.  Head  and  other  heads,  such  as  S-band  and  X-band, 
provides  a  wide  choice  of  operating  frequencies  in  a  single,  compact 
unit  .  .  .  eliminates  the  unnecessary  bulk  and  expense  of  equipment 
which  covers  large  areas  in  unused  bands. 

Intorchongooblo  R.  f*  Hoods  can  be  placed  in  immediate  opera¬ 
tion  without  conversion  or  adaptation  of  the  Head  or  Analyzer.  Indi¬ 
vidual  Heads  and  SA20  Analyzers  are  available  for  early  delivery. 

For  Microwovo  Rodor  ond  Commwnlcotions  Iquipmont 

The  Vectron  SA20  Spectrum  Analyzer  presents  visually  the  frequency  dis¬ 
tribution  spectrum  of  the  power  output  of  pulsed  or  CW  microwave 
oscillators  and  can  be  used  as  a  sensitive  RF  detector  for  checks  and 
measurements  in  the  design,  production  and  maintenance  of  microwave 
radar  and  communications  equipment  and  components. 


Aircraft  Test  Instrument.  Collins 
Radio  Co.,  Cedar  Rapids,  Iowa.  A 
2-page  bulletin  deals  with  the 
479T-2  signal  generator,  a  portable 
test  instrument  designed  for  ramp 
testing  of  aircraft  navigation,  lo¬ 
calizer  and  glide  slope  receivers. 
The  unit  described  and  illustrated 
in  the  bulletin  provides  singly  or 
in  combination  all  the  modulated 
r-f  signals  required  for  preflight 
functional  checks  of  the  receiving 
equipment  and  associated  instru¬ 
ments.  Technical  specifications 
are  given. 


House  Organ.  The  Helipot  Corp., 
916  Meridan  Ave.,  South  Pasadena, 
Calif.  The  first  issue  of  “The 
Helinews”  inaugurates  a  periodical 
to  be  devoted  to  bringing  the  reader 
current  developments  in  precision 
potentiometers,  concise  information 
on  potentiometer  usage  and  applica¬ 
tions,  and  news  of  the  compansr's 
facilities  for  giving  prompt  service 
to  users  of  their  products. 


OvwrwH  0«In-1M  dKlMt. 

tMMHIvIfy— Approx.  —Mdhm  for  1  wmc. 
P«Im  width. 

If  luxdwMtfc  —  Cholc*  of  50  kc,  rocom- 
mondod  for  CW  and  0.3  to  7  utoc.  pulto 
wWtht,  or  30  kc.  bandwidth  to  5  utoc. 

Swoop  SroMOocy  —  10  to  30  cpt  ttond- 
ord  —  avofloblo  to  3  cpt  and  with  long 


Lorpo,  door  S"  otcillotcopo  pattom 

Stondord  boiol  to  occopt  contoro,  hood  or 
filtor 

Minimum  numbor  of  controlt  .  .  .  maxi¬ 
mum  oporotinp  convoniotMO 

Ooublo  convortion  otturot  I.  t.  oiignmont 
tfobility 

SuUt  in  rogulatod  tupply  for  Klyttron 
otcillotort 

Eoty  accott  for  mointononco  or  odluttmont 


-• —  \  Vectron’i  development  program  includes  additional 

\  Heads  to  cover  microwave  frequencies  newly 

opened  for  miliury  and  civilian  use.  For  information 
L  on  these  additional  R.  F.  Heads  and  for  complete  en- 

\  gineering  and  operating  data,  send  for  Bulletin  SA20. 

\  Write  today  and  be  sure  to  specify  the  operating  fre- 

quencies  you  need. 

VECTRON  mito  offert  euilom  detign  ond  production  fteilUies  for  development  ond 
tontroct  manufocture  of  tervo-mechanismi,  communicotion  networks  ond  ftlters, 
gyro-methonitms,  elettronie  tfstems,  electro- mechonkol  equipment  ond  instrumento- 
lion.  Write  ui  todoy  ond  specify  your  requirements. 


Wiring  and  Assembly  Procedures. 
American  Phenolic  Corp.,  1830  S. 
54th  Ave.,  Chicago  50,  Ill.  Manual 
C3  is  a  new  and  greatly  expanded 
version  of  “OK  Methods.”  The 
book  is  an  instruction  and  service 
manual  for  the  wiring  and  assembly 
of  electrical  connectors  and  com¬ 
ponents.  It  represents  a  composite 
of  better  methods  used  in  many 
aviation,  radio  and  electronic  plants, 
tested  by  company  engineers  and 
verified  in  the  company’s  own  cable 
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MOLDID 

ESISTORS 


The  resistors  that  give  you 
^  Inherent  low  noise  ley  el 
^  Good  stability  in  all  climates 


TYPE  65X 
(Actual  Six*) 


STANDARD  RANGE 

1,000  OHMS  TO  9  MEGOHMS 

These  resistors  are  used  extensively 
in  commercial  equipment,  includ¬ 
ing  radio,  telephone,  telegraph, 
sound  pictures,  television,  etc. 
They  are  also  used  in  a  variety  of 
U.  S.  Navy  equipment. 


HIGH  VALUE  RANGE 

10  TO  10,000,000  MEGOHMS 
This  unusual  range  of  high  value 
resistors  has  heen  developed  to 
meet  the  needs  of  scientific  and 
industrial  control,  measuring  and 
laboratory  devices  —  and  of  high 
voltage  applications. 


SEND  FOR  BULLETIN  4906 

It  give*  details  of  Standard  and  High  Value  Resis¬ 
tors,  including  construction,  characteristics,  dimen¬ 
sions,  etc.  Also  described  are  SS.  White  SOX 
Resistors,  designed  for  extremely  high  voltage 
equipment.  Copy  with  Price  List  sent  on  request. 


wmmrms, Mrcco-  wiottdoih ».  ___ 

Ijjlf  new  YORK  M,  H.  Y. 

WKTtSN  DISTSICT  OffKt:  rimes  BelUIng.  Leeg  Beach,  CaUf. 


SEALING 

DIPPING 

POTTING 

INSULATING 

FUNGUSPROOFING 

MOISTUREPROOFING 

IMPREGNATING 

HEAT  CONDUCTING 

[WAXES 

COMPOUNDS 

Developed  and  produced  for  manufacturers  of  electronic  components 
and  other  electrical  units. 

Specifications  and  samples  available  on  request. 
Information  relative  to  your  problem  or  application  will  enable  us 
to  make  suggestions  and  recnmmendariont. 

BIWAX  CORPORATION  skokieT*'^  ""^iLLmols 


WiYy  [Ml  Servo  Motors 


PKECfSfON 

tMGIHttBBD 


RELIABLE  PERFORMANCE  •  RUGGED  CONSTRUCTION 


In  the  operation  of  •  GUNFIRE  CONTROLS  •  ROCKET  CONTROLS 
GUIDED  MISSILES  •  AIRCRAFT  CONTROLS  •  INDUSTRIAL  CONTROLS 

G-M  Ser/o  Motors  con  be  supplied  *0  meet  rigid 
military  specifications  with  regard  to  huin'Jity, 
temperature  range,  vibration  and  altitude  Avail¬ 
able  in  2,  4  or  8  pole  censtruction  and  fbr  frequen-  , 
ci  froTi  (50  to  400  cycles.  '  ^0 

Write  today  for  complete  information. 


taittir  intMt  It  IfM  LABOBATORIBS  INC. 


At  *00  M.R.H. 

Hr 


On  thR 

Wiring  fystRm 


For  Dopondablo 
Eloctronic  Wiring 
Loading  Manufacturors  ChoosR 
UNILECTRIC  Wiring  Systoms 

Year  after  year  .  .  .  for  over  ten  years 
.  .  .  UNILECTRIC  has  produced  millions 
of  wiring  systems  for  over  150  leading 
manufacturers  of  elecuic  and  electronic 
products.  If  you  still  fabricate  your  own 
electronic  wiring  it  will  pay  you  to  in* 
vestigate  UNILECTRIC 

There  Is  Only  ONi  ^ 
Standard  of  Quality  at  j 

UNII.ICTRIC 


This  Intrlcet*  wir. 
Ins  honiMt  Far  a 
iat  owta  pilat  mwtl 
aiaal  lha  mot* 
risid  ipaclflce. 
Ilant.  A  pllat'i 
Ufa  and  partiop,  a 
araler  baMa  da- 
pand  an  It, 


Ta  arawra  ulatatl 
dapandablllty  plu( 
catl  wvlns  ansi- 
naarlns  attittanca, 
law-ca,l.pradvc- 
llan,  and  "an- 
tckadula  dallv- 
ary".  Invattlsata 
UNIlECTRICladay. 


433a  NOaiH  gNOX  AVOW! 
CMCA004l,gUN0a 


UNITIO  MANUFACTURING  A  SIRVICF  CO 
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Want  mara  iaforiaatian?  Uta  pest  cord  aa  lost  gaga. 
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View  shows  roar 
contor  soction  of 
ConlinontolTypo 
315-316  Powor 
Ampliflor  Trans- 
m!Hor. 


Capacitor  Rrobitms 
Sofvotf 

AS  No.  $  In  t  Sorioi 


TEN  JENNINGS  VACUUM  CAPACITORS 

of  various  types  are  used  in  this  power 
amplifier  stage  of  the  Continental  Type 
315*316, 5  and  10  KW  Broadcast  Trans¬ 
mitter. 


Um  Jonningt  VactMtm  €•• 
l»a<lt*ra  for  agplicatiefis 
hivolvingt  Automatic  tuning 
ovor  wido  froquoncy  rangos 
•  Pormanont  and  Iroublo-froo 
sorvico  *  High  ratio  of  co- 
pocilonco  chongo  *  Dust, 
moisturo,  and  high  altiludo  * 
High  voltagos  and  currants  * 
Small  physical  situ  •  Rosist- 
anco  to  shock  •  Accuracy  af 
rosol  •  High  froquoncy  • 
low  loss 


Your  circuits  may  be  simplified  and 
improved  by  using  fixed  or  variable 
Jennings  Vacuum  Capacitors. 

We  invite  your  inquiries  re^ 
garding  specific  applications. 


assembly  division.  The  procedures 
recommended  herein  conform  to 
government  specifications  wherever 
such  regulations  apply. 

Galvanometers.  Trans-Sonics,  Inc., 
Bedford  Airport,  Bedford,  Mass., 
has  issued  a  technical  bulletin  that 
is  intended  to  provide  helpful  in¬ 
formation  on  the  selection  and 
proper  use  of  galvanometers.  The 
section  dealing  with  circuits  and 
calculation  of  damping  resistance 
is  common  to  the  application  of  any 
galvanometer.  The  table  listing 
specific  galvanometers  which  can  be 
used  with  Trans-Sonics  pickups 
without  amplification  of  pickup  out¬ 
put  also  applies  to  other  transducers 
of  similar  sensitivity. 

Product  Catalog.  Viking  Electric, 
1061  Ingraham  St.,  Los  Angeles  17, 
Calif.,  has  just  published  a  loose- 
leaf  catalog  giving  engineering 
specifications  and  templates  of  its 
miniature  connectors,  terminal 
boards,  thermocouple  connectors 
and  printed  circuit  hardware. 
Copies  are  available  for  the  asking. 

Cans  and  Covers.  Heldor  Mfg. 
Corp.,  225  Belleville  Ave.,  Bloom¬ 
field,  N.  J.,  has  published  a  new, 
comprehensive  catalog  incorporat¬ 
ing  full  technical  descriptions  and 
dimensional  drawings  of  its  com¬ 
plete  line  of  MIL-T-27  and  standard 
cans  and  covers.  The  12-page  cat¬ 
alog  also  features  data  on  hermetic 
seal  bushing  assemblies.  A  special 
section  is  devoted  to  brackets.  Chan¬ 
nels  and  end  bells.  Attention  is 
focused  on  the  company’s  complete' 
assembly  sealing  service. 

Paper-Backed  Electrical  Tapes. 
Minnesota  Mining  and  Mfg.  Co., 

I  900  Fauquier  St.,  St.  Paul,  Minn., 
i  has  announced  an  8-page  booklet 
j  describing  in  picture-story  style 
!  applications  of  seven  Scotch  brand 
j  paper-backed  electrical  tapes  in 
I  electric  motor,  coil  and  transformer 
j  construction.  The  booklet  shows 
how  purified  crepe  and  flat-paper 
tapes  can  be  used  to  insulate  motor 
field  coils,  to  anchor  lead  wires  and 
to  insulate  coil  windings  from  the 
core.  It  also  shows  how  purified 
paper  tapes  with  thermosetting  ad¬ 
hesives  can  be  used  where  higher 
temperatures  are  incurred.  Phys¬ 
ical  and  electrical  properties  of  all 
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1  l" 

F  ^  i 

"Veers  el  service*' 

1  ' 

ami  ever  e  eiiffiee 

1  ' 

eyerefioes  e  year" 

f  , 

- 

D.  W.  Onon  g  Sens  Inc. 

i 

t 

j 

1 

_ _ ■ _ M 

AGASTAT 

light . . .  versatile 

TIME  DELAY  RELAYS 


AOASTATS  are  used  by  Onan  to  prevent  starting  of  their 
standby  plant  on  momentary  power  failure,  to  prevent 
stopping  of  the  plant  until  power  has  returned  for  a 
given  time,  and  on  some  lugging  presses  that  operate 
over  a  million  times  a  year.  Onan  reports  several  years 
of  service  with  a  minimum  of  attention. 

AOASTATS  are  solenoid  actuated  and  pneumatically  timed. 
They  are  light,  compact,  dustproof  and  can  be  fur¬ 
nished  to  operate  mounted  in  any  position.  There  is  an 
AGASTAT  model  that  is  right  for  your  needs. 


Write  for  Bulletin 
Dept.  A2-54 


Division  of  Elastic  Stop  Nut  Corporation  of  Amorica 
1027  Newark  Avenue,  Elisabeth  3,  New  Jersey 


FOR  PORTABLE 

AND 

AIRBORNE 
Applications 


international 

instrumentB 

INSURE 

CONSISTENTLY 
HIGH  PERFORMANCE 


MINIATUII 


V/  >////////  //, 


coNsnucnoN 

lieht  in  wsioM,  yet  durable  swsueb 
to  withiiond  sbM  and  vkrotian 
better  tbon  larger  sited  models. 

ACCURACY  AND  SENSITIVITY 

within  ±3%  of  full  deWectlon  at 
any  point  on  the  scale. 

VRSATIUTY 

odopt^le  to  My  requlrenmnt  .  .  . 


.  .  .  built  to  conform  to  opcdkoble 
Oovemment  specMkatiens. 


FREE:  BrodMirc — 
yours  upon  request. 


AND  SUR.MINIATURI  MITERS 

1"  ond  114"  Fenol  Motors,  1H"  VU 
Motors.  Illuminated  Motors,  Mwhltsstsfs 

FOR  AIRCRAFT,  OUIDID  MltSIllS, 
IliCTRONIC  IQUIPMINT,  ATOMIC 
DiVIlOFMINTS,  COMMUNICATIONS 
AND  INDUSTRIAL  INSTRUMMTATION 


tpscUy  the  Ore  so  Sne»a»sf  for  pcacisioa  engrsviag  oo 
eietsl.  plamlc^  wooA  gisas.  hard  rabber  etc. . . .  cograves 
'***~'*  •>— 1C  ^tes,  scalca.  di^  molds.  Irtum.  mtau- 
uctmo  plate%  dircctiooal  signs  ...  by  stospla 
oadng  from  master.  Sastfiag.  proji/mg  and  Mrr#  dsmre 
Meeaf  medrfiog  mdirarr  iff  PtnsMiif, 

Electiic  esrhing  snarhment  availabit. 


SCOPE  DOLLY 


Whotover  you  need,  look  to  Intorno- 
tionel  instrumonts  tpociolitlne  In  mlnlo- 
two  end  swb-miniotwo  Instrumonts.  En* 
einooring  doto  shoats  for  ttendord 
mocMs  sent  on  raquost  .  •  .  spoclol 
scolos,  rongss  and  other  m^ificirtlons 
con  bo  ptovidad  to  meet  yew  rsquifo- 
moots.  Consult  ow  oneinoorbig  deport- 
moot  eiving  details.  Just  write  toi 


intematUnuil 
lH8trument9 

INCORFORAnO 

R.  O.  ROX  2*54.  mw  HAVEN  ISi,  CONN, 
lloison  Snginesrs  in  Principal  CMoe 


TECHNICAL  SERVICE  CORPORATION 

3116  Michigan  Drive  Louisville  S,  Kentucky 


•bo 


Coavsnient  Height  end  Viewing  Angle 
Adjustable  to  Hold  Portable  Scopes 
Boll  leoring  Swivel  Rubber  Tired  Gisters 
Lightweight  Aluminum  Construction 
Recommended  by  Laboratories  Wherever  Used 

$35.00  f.oj.  LeoisviRe,  Ky. 

Feremrly  monefoctured  by  UNIQUI  DEVICIS 
Now  mmiwfmttyrMl  ond  told  by 


U&gfiijirigK 

k.vBiKI  is: 


ENGRAVES 


ROUTS 


PROFILES 


and 


MODELS 


PimiiUI  AVBRIE  •  GUMBRiNE 


) 
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/  tiny 

/  beads 

solve 
problems 
in  Measure¬ 
ment  and  Con¬ 
trol  of  thermal, 
electronic  and 
physical  energy! 

V  E  C  O  Thermistors 
are  made  in  the  forms  of 
Beads,  Rods,  Discs,  and 
Washers  —  Stocked  in  a 
wide  range  of  specific  resist¬ 
ance  values  —  or  can  be  pro¬ 
duced  in  quantity  to  your 
exacting  specifications. 

Distinguished  from  other  sensing 
elements  by  extreme  variations  of 
electrical  resistance  with  relatively 
minute  thermal  changes — approved 
and  accepted  by  Government 
Agencies. 

Victory’s  staff  of  engineers  and  physi¬ 
cists  are  ready  to  recommend  the  proper 
VECO  Thermistor  for  •  vacuum  mano¬ 
metry  *  oscillator  stabilization  •  temper¬ 
ature  measurement  *  flow  measurement 
•  temperature  compensation  •  surge 
protection  •  radar  power  measurement  • 
volume  limiting  •  gas  analysis  •  tempera¬ 
ture  control  *  time  delay  •  voltage  regula¬ 
tion,  as  well  as  for  any  other  new  or  unusual 
measurement  or  control  applicatioa  Write 
today! 


NEW  APPUCATIONI  V«oo  ThermlJtor.  61A10I,  U  ttied  In  th« 
lu^  WertlnghouM  «l«ctrtc  rmiitB  M  0»  »IU1  sensing  dnio*  In  the 
•■rawtronlc  I':ye’’  tbermosut  th»t  oootroU  eooUng  temperuures. 


A  requMt  on  buiinoM 
■tationory  will  bring  tho 

VECO  DATA  BOOK 


T her  trustors 
Analysis  Cells 
Combustion  Analyzers 
Varistors 


NEW  PRODUCTS  (continwed) 

the  tapes,  together  with  the  elec¬ 
trolytic  corrosion  factors  of  each, 
are  listed. 

I  Railroad’s  System- Wide  Telephone. 

I  Automatic  Electric  Sales  Corp., 

j  1033  W.  Van  Buren  St.,  Chicago  7, 

!  Ill.  Application  of  a  railroad-owned 
long-distance  telephone  network  in 
the  administration  and  operation  of 
the  Louisville  &  Nashville  Railroad 
is  presented  in  an  illustrated  12- 
page  case  history  published  by  the 
manufacturer  of  P-A-X  business 
telephone  systems.  Specific  use, 
advantages  and  economies  provided 
by  this  direct  telephone  communica¬ 
tion  are  discussed  in  detail,  and 
general  specifications  of  telephone 
equipment  are  listed  and  illustrated. 

R-F  Fittings.  General  R-F  Fittings 
Co.,  702  Beacon  St.,  Boston  16, 
Mass.  A  4-page  folder  illustrates 
a  line  of  20  r-f  components  that  are 
produced  to  industrial  and  armed 
services  specifications.  Also  listed 
and  illustrated  are  the  company’s 
standard  r-f  fittings  as  they  are 
shown  in  the  armed  services  index. 

Rocket  Tube.  Sylvania  Electric 
Products  Inc.,  1740  Broadway,  New 
York  19,  N.  Y.  A  single-page  mail¬ 
ing  piece  describes  and  illustrates 
the  type  2C37  rocket  tubes  that  sup¬ 
plies  460  mw  at  3,300  me.  Because 
of  their  high  power  throughout  the 
uhf  spectrum,  the  rocket  tubes  dis¬ 
cussed  are  especially  recommended 
for  service  as  pulsed  oscillators,  c-w 
oscillators,  r-f  amplifiers  and  fre¬ 
quency  multipliers. 

X-Ray  Spectrometry.  North  Amer¬ 
ican  Philips  Co.,  Inc.,  760  South 
!  Fulton  Ave.,  Mt.  Vernon,  N.  Y.  A 
I  4-page  folder  contains  a  technical 
j  article  from  a  trade  publication. 

I  Illustrated  with  drawings  and 
I  photos,  data  are  presented  that  ex¬ 
plain  the  use  of  x-ray  diffraction 
I  and  x-ray  spectrometry  in  handling 
difficult  laboratory  and  production 
line  tasks.  Information  is  also  pre¬ 
sented  on  the  basic  principles  of 
operation  for  both  types  of  instru¬ 
ments.  A  diagram  shows  the  ar¬ 
rangement  and  geometry  underly¬ 
ing  the  basic  design. 

j  Sheet  Metal  Products.  The  Middle- 
j  town  Mfg.  Co.,  27  Stack  St.,  Mid- 
I  dletown.  Conn.,  has  available  catalog 
63  describing  a  greatly  expanded 
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THEY  DON'T  PAIL! 

FOR  ACCURACY— ADAPTABILITY— DEPENDABILITY 

use  TRANSISTOR  PRODUCTS 


•  GoU  Bonded  Gemniuin  Diodes 

These  extremely 

smell  plestlc-ea-  rsMotMMium., 

cssed  germanittm 
diodes  offer  a 

great  maxy  ad>  Acteal  Site 

vantages  tor  a 

multitude  o(  a^ 

Plications.  Excm* 

ent  for  low  level  oumc 

uMs  Umt  alto  ''v 

have  unusually  Ttmoo coma sesos  . 

high  conductivity  i _ t _ ^ 

at  high  levels.  '■ 

Noise  characteris¬ 
tics  are  excellent,  and  high  frequency  recti¬ 
fication  characteristics  are  vastly  superior 
to  conventional  types.  Requests  for  infor¬ 
mation  and  samples  of  diodes  functioning 
as  frequency  multipliers,  second  detectors, 
mixers  and  DC  rsstorera  are  cordially  in¬ 
vited. 


•  Germanium  Transistors 

Designed  to  perform  many  of  the 
functions  of  vacuum  tubes  as  well 
as  opening  frontiers 
for  new  apparatus  in 
the  field  of  electron-  is—; 

ics.  TRANSITOR  U-J 

PRODUCTS  point  f 

contact  transitors  I 

may  be  used  for  power  U-j, 

amplifiers,  oscillators,  ft' 

and  switches.  Five  ■ 

"feeler”  types  are  ^  [] 

available  in  quantity.  (]  11 

You  are  invited  to  ^ 

submit  your  own  ^  .  ... 

specificstions.  Actual  Site 


Laboratory  samples  of  our  junction 
and  photo  types  are  now  available. 


•  TRMISISTOR  PRODUCTS’  TRMISISTOR  TEST  SET 

Tkia  device  is  designed  to  test  the  signal  behavior  of  all  tran¬ 
sistors,  and  can  be  used  most  advantageously  by  circuit  engi¬ 
neers  and  transistor  manufacturers.  Comparable  to  a  vacuum 
tuba  bridge  <n  that  field,  it  is  not,  however,  a  null  instrument.  Its 
design  insures  continued  usefulness  as  new  transistors  are  de¬ 
veloped. 

TKANSISTOK  PKOOUCTS  It  an  aparating  unit  of  the  Cfevfta  Carp. 


^  TRANSISTOR  PRODUCTS 

Snow  ond  Union  Stj.,  (Inghton  iio  )  Boiton  3! 


CIASSBandH 


COIL  WINDING  TUBES 


made  with 


'  GLASS  CLOTH-QUINTERBA 

SQUARE  •  ROUND  •  RECTANGULAR 


mmi  PAPER  TUBE  CO. 


802  N.  Peoria  Stroot 


AllDIOTONE  CONTINUITY 
and  LEAKAGE  TESTER 

o  WIDE  RANGE-0  to  100  Meqohms  o  SAFE 
Current  under  1.  Mo.  o  TESTS  BY  SOUND 
Frequency  changes  with  resistance  •  SHELF- 
LIFE  BATTERY  •  NO  TUBES  •  NO  VIBRATOR 
•  SELF  CONTAINED 

USES—  CONTINUITY  TESTER*— 
LEAKAGE  INDICATOR  11  'micro-omp  . 

'  PRECISION  CONTACT  INDICATOR 
AUDIBLE  ALARM  TONE  S,OURCE 
VOLTAGE  &  POLARITVi  INDICATOR, 

AC  DC 


Chicago  22,  III. 


TV 

TUBE  SALVAGE 

in 

ONE  OPERATION 


^  .'R  ■  h 


combination  neck  cutting 
and 

neck  splicing  machine 


Salvage  larger  size  (24"  to  33"  and  up)  cathode 
ray  picture  tubes  with  the  new  machine  designed 
specifically  for  this  purpose.  Rejects  can  be 
easily,  rapidly  returned  to  the  assembly  line 
with  this  new  versatile  machine  since  all  opera¬ 
tions  are  performed  handling  the  bulb  once. 
Foaturos  of  Utodol  2198  Includoi 
Singla  head ...  All  standard  TV  tuba  sites  and  shapes 
NCCK  CUTTINQ 

Cuts  by  the  hot-chill  method  producing  a  cioan,  squirt 
cut.  Cut-off  mochanism  adjustable  up  and  down. 

NICK  IPLICINO 

Upptr  Contering  Chuck  automatically  lints  uo  tho 
bulb.  Lowtr  Cantaring  Chuck  movts  up  arid  down. 

OUN  SCAUNQ 

Spocial  gun  mount  pin  It  availtblo  for  this  purpost. 

Model  2185  is  but  one  of  the  many  machines 
designed  by  Kahle  through  the  past  40  years  for 
the  electronic  industry.  Where  custom  machinery 
will  solve  a  production  problem,  call  in  Kahle  or 
write  now  for  help  with  specialized  problems. 

KAHLE -for  ‘‘built-in  know-how" 
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icowtiMiW) 

line  of  standard,  in-stock  metal 
I  cabinets,  chassis,  panels  and  cases 
'  for  the  electronic  and  radio  indus- 
I  tries.  New  products  included  in  the 
I  catalog  are  large  size  deluxe  relay 
1  racks,  open-type  table  relay  racks, 
:  open-type  channel  relay  racks,  alu- 
I  minum  chassis  rounded  comer  cab¬ 
inets,  standard  speaker  cabinets 
I  and  all-purpose  Multi-Mounts. 


TURRIT 

SOCKET 

ASSEMBLIES 

Designed  for  Nationars 
7-pin  and  9-ph  miniature  tube 
sockets.  Permit  compact  sub- 
assembly  wiring  at  base  of 
socket.  Cadmium-plated  brass 
center  support  has  a  standard 
length  of  two  mches.  Silver-plated 
brass  terminal  studs.  Available 
with  holes  through  which  leads 
con  be  drawn  or  with  solid  studs. 
Center  supports  of  varying 
lengths  and  other  types  of 
terminals  can  be  supplied  to 
monufacturers  in  quantity. 

Write  for  drawings. 


GRID  AND 
PLAU 

CONNECTORS 

High  quality  grid  and  plate 
connectors  of  both  the  insulated 
ceramic  (meeting  JAN  1-10 
specifications)  and  the  non-insulated 
spring  clip  types  for  use  on  tubes 
having  contacts  of  VI',  and 
Vis'  diameters.  All  lugs  are 
designed  to  provide  strong 
mechanical  connection.  Write 
for  drawings. 


Insulation  Handbook.  Johns-Man- 
;  ville.  Box  60,  New  York  16,  N.  Y. 
Booklet  EL-40A  contains  32  pages 
covering  the  properties  and  advan- 
i  tages  of  Quinterra  (the  pyrolysis- 
I  resistant  dielectric)  and  Quinorgo 
I  (a  high-temperature  insulation  for 
I  use  alone  or  in  composites)  in  full 
I  detail  with  test  data.  Its  clear 
i  construction  drawings,  plus  case 
I  studies  of  leading  apparatus  manu- 
I  facturers,  show  how  to  apply  these 
insulations  for  maximum  benefit. 

I  Also  described  are  Quinterrabord 
I  and  Quinorgobord,  two  new  base 
I  materials  for  fabrication  into  elec- 
I  trical  insulation. 

Sealing  For  Air,  Gases  &  Liquids. 
Franklin  C.  Wolfe  Co.,  Inc.,  3644 
Eastham  Dr.,  Culver  City,  Calif., 

I  has  completed,  for  general  distribu¬ 
tion,  a  new  brochure  briefly  describ¬ 
ing  its  standard  products  and 
services  for  sealing,  bolts,  studs, 

'  rivets,  AN  fittings,  access  doors, 

'  hatch  covers,  flanges  and  electric 
terminals. 

^  Silicone  Rubber.  General  Electric 
i  Co.,  Chemical  Div.,  Pittsfield,  Mass. 

^  The  properties  and  processing  of 
I  silicone  rubber  as  an  insulating 
I  material  for  wire  and  cable  are  set 
I  forth  in  bulletin  CDS-13.  A  reprint 
'  of  an  article  written  by  a  company 
engineer,  it  includes  a  full  descrip¬ 
tion  of  the  processing  of  silicone 
!  rubber  and  a  wealth  of  property 
'  data  illustrated  with  charts  and 
,  tables.  A  section  on  applications 
'  deals  in  detail  with  the  use  of  the 
I  heat  and  flame-resistant  material 
j  for  Navy  and  ignition  cable. 

1  Solder  Bulletin.  Anchor  Metal  Co., 

;  244  Boerum  St.,  Brooklyn  6,  N.  Y. 
Bulletin  62-A  covers  the  company’s 
regular  solder  products,  which  in¬ 
clude  Shurflo  rosin  core  solder, 
solid  wire  solder,  bar  solders,  rib¬ 
bon  and  preforms.  Solders  de¬ 
scribed  are  available  in  all  standard 
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MOLYBDENUM 
TUNGSTEN 
TANTALUM 
FORMED  PIECES 


YMR  IHQRiaiES  WIU 
RECilVE  RROMPTRTTUTIOH 
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For  Radar,  Microwave  or  Television 


WE  INVITE  COMPARISON 


•  St««l  •r  Aluminum 
Conitructurf 


•  S^ucial  Mottt  uny 
Huight  Ru^uirud  to 
300  foot 


o  $ton4or4  Moiti  —  40, 
60,  60  or  100  foot 


hoight  by  Oil,  Wotor 
or  Air 

•  PluM  Control  Volvot 
omI  lotchot  for  grog* 
or  toguonco  in  RoU* 
ing  ond  Loworing 
(Rot.  Rooming) 

•  Mott  Vortotilo  Mott 
on  tho  Morfcot 


•  U««d  txlcntivcly  by  govtrnmtnt  and  commorclal  ogtnclat 


Mobil*  unitt  for  Truckt,  TroiUrt  oimI 
Station  Wagons.  Cannot  b*  aqualad 
for  Signal  Probing.  ExeolUnt  for  UHF 
Survay  Work.  Pinpoints  strongast 
signal  h*ight.  ‘  WRITE  FOR  DETAItS 


ELECTRONIC  SHIELDING  I 

1 

- , 

■ 

■F  A 

The  roctntly  davelopod  and  improved 
LINDGREN  DOUBLE  SHIELDED  SCREEN 
ROOMS — designed,  engineered  ond  constmeted 
to  iiKorporote  True  fnsw/ated  double  shielding 
— FOR  MAXIMUM  shielding  efficiency  and 
the  highest  possible  attenuation.  (An  insulated 
double  shielded  type  screen  room  has  a  higher 
ottennotion  than  a  cell  type.)  TWO  close  mesh 
copper  Kreens  are  each  physically  separated 
and  electrically  insulated  from  each  other. 
Eoch  screen  is  independently  grounded.  No 
soldered  connections.  A  true  laboratory  Kreen 
room  made  in  sections — eosily  ossembled.  Can 
be  supplied  in  Speciol  Sizes.  Built  to  be  o 
permonent  investment. 

QUICK  FACTS  by  return  moil,  with  construc¬ 
tion  diograms  and  engineering  test  reports. 
Write  ns  today. 

HHK  A.  UNDGREH  I.  ASSOCIATES 

EataMlilMe  ISIS 

4515-17  N.  Reventweod  Avenue 
Chicago  40,  Illinois 
Rhone  5wnnysM*  4-0710 

SalM  CntiiMMlst  RssrsMntatlvn  Thrsosheet 
The  U*lt*e  StatM 


H.  CROSS  CO. 

15  BEEKMAN  ST..  N.  Y.  38.  N.  Y. 
worth  2-2044  and  COrtlandt  7-0470 


OPHAR 

„--'WAXES 

"'""COMPOUNDS 


Zopbar  Worm,  rgsins  and  compoands  to  iipw|— !•» 
dip,  sool,  ambod,  or  pot  alacfronic  and  tloctrkol 
mont  or  componants  of  all  typos;  radio,  talorMon,  ole 

Cold  flows  from  100°F.  to  285°F. 

Spockil  woxos  non-crocking  of  — 76*F. 

Compounds  mooting  Govornmont  spocifkotioM  pMi 
or  fungus  rgsistont. 

Lot  us  holp  you  with  your  tnginooring  prebloms. 


HMSTS 


THOMAS  MOLD  &  DIE  COMPANY 

BOX  126  -  WOOSTER,  OHIO 


i 


Manufdcturers  of  a  Complete  Line  of  TV  Test  Equipment 

TQt’InsIrumQnl  Co.tnc. 

50  PATERSON  AVENUE  •  EAST  RUTHERFORD  N  J 


NEW  PRODUCTS 


(coiitmiMd) 


alloys  for  radio,  electrical,  elec¬ 
tronic,  radar  and  similar  applica¬ 
tion. 


Type  2113^  12 -Channel 

PICTURE  SIGNAL 
GENERATOR 


Psychoacoustic  Equipment.  Gra- 
son-Stadler  Co.,  106-A  Hampshire 
St.,  Cambridge  39,  Mass.  A  single¬ 
page  bulletin  covers  a  line  of  psy¬ 
choacoustic  instruments  that  in¬ 
clude  measuring,  stimulating  and 
timing  equipment.  Fifteen  instru¬ 
ments  are  designated  by  name, 
model  number  and  a  short  descrip¬ 
tion  in  tabular  form. 


for  Production  Testing  and  Closed-Loop  T.V. 


Rectangular  Picture  Tubes.  Hy- 
tron  Radio  &  Electronics  Co.,  Dan¬ 
vers,  Mass.  Bulletin  E-201  contains 
four  pages  of  engineering  data  on 
the  t3T)e  21YP4,  a  21-in.  rectangular 
picture  tube  of  all-glass  construc¬ 
tion,  and  with  a  face  plate  of  spher¬ 
ical  shape.  Other  features  of  the 
tube  described  are ;  low-voltage 
electrostatic  focus,  single  iontrap 
gun  design,  external  coating  and 
filter-glass  face  plate.  Included  in 
the  data  sheets  are  mechanical  and 
electrical  data,  terminal  connections 
and  dimensional  diagrams.  Bulletin 
E-202,  also  containing  four  pages 
of  engineering  data,  gives  the  same 
kind  of  information  on  the  21ZP4A 
that  features  magnetic  focusing. 

Railroad  Radio.  Westinghouse 
Electric  Corp.,  Box  2099,  Pitts¬ 
burgh  30,  Pa.  The  new  heavy-duty 
railroad  radio  equipment  (type 
FE)  is  described  in  the  8-page 
booklet  B-5787-A.  The  booklet  de¬ 
scribes  features  of  the  equipment 
that  enable  it  to  readily  fulfill  the 
five  basic  needs  of  railroad  radio 
communication:  (1)  end  to  end; 
(2)  train  to  train;  (3)  wayside  to 
train;  (4)  dispatcher  to  any  way- 
side  or  train;  and  (5)  bridging 
wire-line  breaks  in  an  emergency. 
The  electrical  and  mechanical  de¬ 
scription  of  the  equipment  includes 
ratings,  dimensions,  weights  and 
power  requirements. 

Photoelectric  Recorder  Applica¬ 
tions.  General  Electric  Co.,  Sche¬ 
nectady  5,  N.  Y.,  has  announced  a 
two-color  bulletin  on  photoelectric 
recorder  applications.  The  fully 
illustrated  12-page  publication, 
GEA-5636,  describes  applications 
of  the  recorder  with  seismology, 
psychology,  textile,  metals,  fatigue 
and  research  testing  equipment,  as 


The  Type  2113,  12  Channel  Picture  Signal  Generator  has  been 
specifically  designed  for  production  line  testing  of  TV  receivers. 
Used  in  conjunction  with  the  equipment  listed  below,  the  manu¬ 
facturer  can  produce  his  own  “Indian  Head"  test  pattern  and  is  no 
longer  dependent  on  local  transmissions.  This  signal  generator  has 
also  received  wide  acceptance  for  dealer  demonstrations  of  TV 
receivers  in  areas  where  transmitting  facilities  are  not  yet  available. 


nCTWf  CAUia  MODUUTIM:  (MHMMtIy  mcMN 

•  (•I7X. 

D.  (.  lESTOUE:  A  O.C  mterM  b  M  Mhh 

Mu  cwnMit  tkt»n  brifirtMti  wIm*  nii( 

SnfiMi  MiMtal  Itr  vMm  iMSvtotiM. 

SOUND  OUttlR  OfYUnONi  CwittMMsIy  vwMto 

•  te  40  1C 

SOUND  MOOUUnON:  IMiMiM  frM  400  ept  Iw 
IwmI  wcUMtr  w  uMrMl  si|Ml  sack  n  M«ik. 
lafvt  •iltnr  kt|b  laisMlmn,  •■kalwKtO,  tr  MO 
•km  kalMKM.  Eitkw  lapat  cm  k«  wltctM  k* 


These  other  TIC  Instruments  complete  the  “package" 

TYK  2130  PICTURE  SIGNAL  GENERATOR;  A  single  channel  TV  transmitter 
for  use  where  a  high  percentage  of  picture  modulation  is  required 
for  checking  inter-carrier  buzz. 

TYPE  1311  VIDEO  DISTRIBUTION  AMPLIFIER;  A  5  channel  amplifier  recom¬ 
mended  where  multiple  73  ohm,  unity  gain  outlets  are  desired. 


TYPE  2200  SYNC.  SIGNAL  GENERATOR;  Provides  all  necessary  RTMA  sync, 
blanking  and  drive  signals  plus  linearity  blanking,  in  either  polarity, 
for  monoscope  or  studio  camera  operation. 

TYPE  2300  MONOSCOPE;  A  “must"  for  checking  linearity,  resolution  and 
smear  in  TV  receivers  and  video  distribution  facilities.  Recom¬ 
mended  for  use  with  Type  2200  Sync-Generator. 
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.  Use  WEST  -  CAP 
k  miniature  CAPACITORS 
to  meet  exacting  i 
requirements 


NEY 


PRECIOUS 

METAL  ALLOYS  and 
COMPLETE  ASSEMBLIES 


Paliney*#?,  Ney-Oro  G,  Ney-Oro  #28,  and  Ncy  #90  Alloy  are  precious 
metal  alloys  developed  in  the  laboratories  of  the  J.  M.  Ney  Company  for  the  fab¬ 
rication  of  contacts,  brushes,  wipers,  slip  rings,  commuutor  segments,  and  similar 
comp>onents  used  in  precision  control  and  instrumentation.  Each  alloy  has  specific 
qualities  which  mean  greater  accuracy  and  prolonged  instrument  life,  as  well  as 
resistance  to  most  corrosive  industrial  atmospheres. 

Parts  fabricated  from  Ney's  Precious  Metal  Alloys  are  now  components  of  instru¬ 
ments  used  in  navigation,  recording,  computing,  and  many  other  devices.  Consult 
the  Ncy  Engineering  Department  for  assistance  with  your  problems. 

*  Rea.  Traiie  Mark  J.  M.  Ney  Co. 


Hermetically 
sealed  in  metal  case 


Chtek  these  importamt  featwes: 

•  Posifiv*  hermetic  sealing 

•  Small  physical  site 

•  Tab  or  eit.  foil  construction 

•  Grounded  or  insulated  sections 

•  Designed  and  built  to  meet  most 
eiacting  requirements  for: 

1.  Mechanical  3.  Temperature 

2.  Electrical  4.  Humidity 

Send  for  complete  estolog  end 

specificMtioms 
SAN  FERNANDO 

ELECTRIC  MF6.  CO. 


Sea  952 

12900  Foothill  BM.,  Smi  Femande,  CalH. 
Phono  CMpiro  1#681 
OgUti:  WASHINGTON.  D.C.. 
CHICAGO,  DETROIT.  N.  Y. 


THE  J.  M.  NEY  COMPANY  •  179  Elm  Street,  HarHord  1,  Conn. 

Specialists  in  Precious  Metal  Metallurgy  Since  1812 


Simpler. . 

LOGARI 
CONVE 


(Improved  Models) 


ELECTRIC  INSTRUMENT  &  CONTROL  HEADQUARTERS 


KAY-LAB  Logolens  ore  non>lineor 
attenuating  netwarks  whose  output  is 
the  logarithm  of  the  input  voltage. 

New  models  afford  larger  dynamic 
range,  higher  accuracy,  and  greater 
stability.  These  units  are  suitable  for 
dynamic  compression  plotting  loga¬ 
rithmic  decoy  corves  and  many  other 
applications.  High  accuracy  units  are 
also  available  for  incorporation  in 
logarithmic  computer  systems. 

TyfRlTt 

aier  ar  -  |  PRECISION 

electronic 

^  I  INSTRUMENTS 

RAltriLl  lABORATORIES,  IRC 

1090  MORENA  BlVD.  P.O.  BOX  1578 
SAN  DIEGO  10.  CALIFORNIA 


Eleetro-Tech  maintains  one  of  the  larfest  and  moot  conw 
plete  stocks  in  the  country  of  electrical  meters,  instrs^ 
ments  and  industrial  contred  equipment — representim 
over  250  top  lines. 

Yas,  ear  waraheas#  Is  half  fag  wUh  sfaadord  steehe  mi 

Ceanlers  Seleneids  Tegglo  Switches 

Panel  Meters  Tocheatelers  Shunts  lilartricall 

Transformers  Thermometers  Meggers 

Switchboard  Meters  Thermostats  Selene  Id  Volvae 

Micro  Switches  Rectifiers  Pyrometers 

Photo  iloctric  Equipment  Rheostats  Multimeters 

Relays  Timers  Osclllescepes 

and  Laberotery  Standard  Instruments 
In  addition,  we  manufacture  artd  stock  Spedof  Tosf  fgof^ 
meet  e  tIecMt  Hooting  UeiH  •  Current  Tronsfermsrs  e 
Pyrometers  •  Thermeceupfes  •  Rectifiers. 


Multimeters 

Osclllescepes 


Our  laboratory  is  available  for  re- 
fpsur  work,  rescaling,  recalibration 
and  special  calibration  of  your  elec¬ 
trical  and  industrial  instruments. 
Often  months  are  saved  by  rescal¬ 
ing  and  calibrating  stock  instru¬ 
ments  to  your  specifications. 


CONSULT  US  ABOUT  YOUB  MIQUUUMSNTS 
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Went  sMce  tafonnotieeT  Use  pest  cord  so  lost  page. 


NiW  PRODUCTS 


Leading  Manufacturers  Rely  on 
RPC  for  Quality  and  Quantity  in  Precision  Resistors ! 

Within  a  f®w  years  RPC  has  attained  a  position  of  leadership  in  the 
manufacture  of  precision  wire  woimd  resistors.  This  is  no  accident. 
It  is  the  result  of  STRINGENT  control  of  ciuality — use  of  the  finest  avoil- 
able  materials — test  equipment  and  standards  that  ore  matched  only  by 
a  few  outstanding  laboratories. 

RPC  Precision  Resistors  meet  Government  specifications.  They  are 
acceptable  for  all  types  of  eqwpment — test  instruments,  electronic  com¬ 
puters  and  scientific  equipment.  Requirements  of  IAN-R-93.  MIL-R-93A 
ore  fully  met.  Advanc^  methods  of  production  hove  made  possible 
large  or  small  orders  at  reasonable  cost  with  prompt  delivery.  Write 
for  catalog  and  helpful  information  about  RPC's  resistors. 

ENGINEERING  DATA 
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aHN  t-Vr  tana  M  |«ie*  M—»S  «lra  Im*  IoMmA  ut  luf  tarminalf 
MSi  “W"  altar  typa  atrataaSa. 

RtaMara  SaMrital  ibam  aaly  aart  al  aaay  tyaaa  availaMa. 

RESISTANCE  PRODUCTS  CO. 

714  RACE  ST.  HARRISBURG,  PENHA. 

e  Precitiwi  Wire  Wound  e  Hieh  Veltafe  e  High  Megohm 
e  High  Frequency  e  HemMticolly  Seeted 


an  aid  in  the  quick  detection  of 
pipeline  corrosion,  and  in  develop¬ 
ment  and  machinability  testing, 
medical  research,  light-intensity 
study  and  paper-machine-speed 
measuring.  A  listing  of  the  re¬ 
corder’s  typical  rating  is  included. 

Shielding  Rooms.  Shielding,  Inc., 
Riverside  Park,  N.  J.  An  8-page 
folder  describes  and  illustrates  the 
Multi-Cell  shielding  rooms  for  r-f 
interference  suppression.  Included 
are  typical  applications,  designs 
available,  construction  details,  at¬ 
tenuation  characteristics,  informa¬ 
tion  on  the  measurement  of  shield¬ 
ing  effectiveness  and  detail  features 
and  advantages  of  the  double¬ 
shield,  multiple-cell  type  of  con¬ 
struction. 

Preset  Counters.  Berkeley  Scien¬ 
tific  Division  of  Beckman  Instru¬ 
ments  Inc.,  2200  Wright  Ave., 
Richmond,  Calif.  A  single-sheet 
loose-leaf  bulletin  illustrates  and 
describes  the  series  5420  preset 
counters  that  consist  of  an  input 
circuit,  an  electronic  gate,  cascaded 
presettable  decimal  counting  units 
and  output  circuitry.  A  table  of 
specifications  gives  model  number; 
capacitance;  input  frequency,  sensi¬ 
tivity  and  impedance ;  output  infor¬ 
mation;  power  requirements;  front 
panel  and  overall  dimensions;  and 
prices. 

Relays.  Sterling  Engineering  Co., 
Laconia,  N.  H.  Catalog  No.  63  is 
a  24-page  two-color  brochure  that 
'  presents  in  line  drawing  and  gen- 
j  eral  specifications  a  line  of  elec- 
!  trical  relays  and  associated  elec- 
1  tronic  components.  Included  are 
I  ordering  information,  an  illustrated 
I  description  of  various  types,  gen¬ 
eral  specifications  and  typical  oper- 
j  ating  data. 

'  Microwave  Instruments.  Dougla.'^ 
Microwave  Co.,  Inc.,  338  E.  96th 
St.,  New  York  28,  N.  Y.,  presents 
its  complete  line  of  precision  micro- 
wave  test  equipment  and  component 
,  parts  in  a  4-page  folder.  The  in¬ 
struments  herein  described  embody 
:  the  latest  design  improvements 
and,  where  possible,  are  designed 
I  for  broadband  applications.  All 
1  conducting  surfaces  of  the  units 
i  covered  are  silver  plated  and  rho¬ 
dium  flashed  to  insure  permanent 
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Available! 


HUMPHREY 

LINEAR 

POTENTIOMETER 


ELECTRONICS  SALES  AND 
APPLICATION  ENGINEERS 


High-Frequency  Heating,  Microwave  Communication, 
V.H.F.  Communication,  Power-Line  Carrier  and 
Military  Communication  and  Radar  Equipment 

Tk*  Mcpoadiag  BlaetraalM  DiTlaiM  •!  WMtiaqkeaM  kot  a  »«ab«t  ol  dattr- 
obU  ioIm  aad  appUeallea  poalrto—  epM  iof  mtm  waU  qaaMItod 

la  OM  ec  Bora  el  lha  dMaa  fialde.  Tkaaa  »p— hiti  ia«aii«  laekaliwil  ftodaolae 
wtik  gaad  paiaeeaUllas  oad  baateaes  aaaaa.  turn  arho  Uka  to  meat  paapla  oad 
weak  wilb  Ibaat  aa  «  biaod  mva  oi  aqalpaiaat  oppUeattaa  pcablaaM  rdbar 
thoa  apariwIMaq  la  ■  aonaar  Said  ai  daaIqB.  Vtaalaas  tartialfol  aolaa  aapail* 
eaea  la  daalrabla  bat  aol  aaaaaaarr* 

ramoaaat  paaltleaa  aa  ataoUabla  at  Haodqnalaia  (BolSaMra)  oa  waQ  oa  la 
Tolous  aolaa  olSeaa  tkiengkeal  dM  eaaatrr.  Tka  IoHm  pealSaaa  qaaaaoUy 
raqalra  troiaiag  at  Haadquartaia  tor  o  parted  dapaadlaq  aa  prartooa  axpart* 


ftatidence  values 
to  13,000  ohmi/inch 
...higher  in 
ipaciol  units 


AH  Ibaaa  paaittooa  aSw  top  pop,  caaiaiaaaaata  witk  oblUIr  oad  oxpartaaea. 
witk  aseoUaot  opportoaUr  tor  adTcnBcaaaat  eo  aartt.  Tkay  eorry  the  aaaol 
gaaaraoa  oapleya  baoaSla  eSarad  by  Wattmkaaaa  law.aeat  qiaap  Hla  oad 
baapItoUsottoa  iaaaroaea,  coa  aaeallaal  rattiaaaaat  ploa,  qrodaota  atady  appa 
tualttoa  oad  paid  vocotioaa.  ■a-laeottoa  oUawaacaa  will  ba  aaoda  by  tba 
Coospoay. 

Sand  roMima  a#  qsiofMcoltoNS  la; 

Man  agar,  ladatrial  Aototlans,  Dept.  CK 
Wastlaqhaaia  Electric  Corparatian 
109  Waat  Uaibord  St. 

OolHmera  1,  Md. 


tra  U  Ona  in 

BODNAR  INDUSTRIES 


leads  in  the  field  of 

TRANSILLUmNATED  PLASTIC  UCHTIIIC  PLATES 

BECAUSE  OF  Quality  •  Uniformity  •  Performance 
Design  &  Layout  "Know-How  Service" 

Quantity  Production  Promptly 

NEW  YORK — 19  Roilrood  Ava.,  New  Rochelle  (Home  Office) 

TEXAS  — Jeffenoa  Tower  Building,  Dollot 

CALIFORNIA— 1105A  Cumpaton  St.,  N.  Hollywood 
CANADA  — 313  Montreal  Trust  Bldg.,  67  Yonge  St.,  Toronto 

DEMONSTRATION  FANH  MIL-F-77M  (AN-9-«9)  Swt  an  Lattarbaed  Raqaast 


*  Oiom.  for  strokes  up  to  3' 
Oiom.  for  strokes  over  3* 
Dual  element  construction 


NOW  FOR  THE  FIRST  TIME. ..a  rugged 
Fatantiametar  that  will  give  lang, 
noise 'free  perfarmonce  whan  sub* 
{acted  to  vibration,  dither  and  other 
enviranmantol  conditions. 

Absolute  precision  linearity 
with  clear,  sharp  signal,  because 


me  Hutnpnrey  unit  is  exclusive 
in  internal  design.  It  is  fully 
tested  and  has  been  qualified 
for  use  in  many  military  appli¬ 
cations.  Humphrey  design  serv¬ 
ice  is  available  to  meet  your 
special  requirements. 

Aba  enroiloMa  ora  Humphrey  Roto 
and  Free  Oyras  and  Accalaiamators. 
Special  Fatontiamators  Custom-built. 

WRITS  OUR  NEAREST  OfFICS,  DEFT.  SS 


^aeific 


SCIENTIFKCOa 


1430  Gronda  Vista  Ava.,  Los  Angelas  33,  Calif. 
35  Stillman  Straat,  Son  Froncisco  7,  California 
1915  Ist  Avonua,  South,  Seattle  4,  Woshington 


PrRcition  Parts  to  mot  your 
Productioo  and  Enginearini  naada 
From  .002"  dia.  to  .125"  dia.  Radk 
tuba  parts — Stampingi — Drawing 
Modam  fadlidas,  hi^i-productloa 
aquipmant. 

Metal  OyWal  HoUsr  Parts 
Ssad  sketch  or  print  for  quotsdon. 
FIX  MANUPACTURINO  CO.,  liK 
24-AB#dford  $1.,  Naworfc  3,  N.  J. 
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Unusual 

Applications 

demand 

GTC 

Transformers 


The  illutlraltd, 
m  typical  "GTC" 
^odacl,  it  ut»d 

in  tb»  Parmak 

Elactric  Ftnctr, , . 


Parmak  Electric  Fencers  are 
gtiaranteed  to  perform  exactly 
as  represented.  This  em'pha* 
sizes  the  need  for  "GTC” 
Transformers  which  will 
meet  the  most  rigid  require¬ 
ments. 


If  your  application  is  un¬ 
usual  or  standard,  we  sug¬ 
gest  you  consider  "GTC” 
—  proven  transformers 
where  maximum  per¬ 
formance  is  essential. 


We  welcome  your  inquiries. 


GENERAl  TRANSFORMER  COMPANY 

serving  Industry  since  1 928 

18240  Norwood  Avonuo,  Homowood,  Illinois 

(Suburb  of  Chicago) 


NEW  PRODUCTS  (eoBWwyed) 

high  conductivity.  Detailed  specifi¬ 
cations  concerning  the  catalog 
items  listed  are  available. 

Audio  Equipment.  Audio  &  Video 
Products  Corp.,  730  Fifth  Ave., 
New  York  19,  N.  Y.,  has  released 
a  new  4-page  illustrated  catalog 
with  detailed  specifications  and 
prices  on  the  complete  line  of 
Ampex  recording  equipment  and 
audio  accessories  handled  by  the 
company.  Included  is  the  new 
playback  that  allows  up  to  8  hours 
continuous  play  with  automatic 
reversal.  The  catalog  also  announces 
pre-recorded  music-on-tape  for  use 
with  these  machines. 

Electronic  Controls  in  Business. 
Worner  Electronic  Devices,  Rankin, 
Ill.  In  a  new  booklet  the  use  of 
electronic  controls  in  business  is 
described  in  easy-to-understand  lan¬ 
guage.  It  illustrates  and  simplifies 
understanding  of  electric-eye  super¬ 
vision  of  automatic  production 
operations,  packaging,  sorting,  in¬ 
specting,  rejection,  lighting,  safety 
and  property  protection.  Ask  for 
“How  to  Use  Fotoelectric  Systems 
in  Your  Business.” 

Dewpoint  Measuring  Equipment. 
General  Electric  Co.,  Schenectady 
6,  N.  Y.  A  new  8-page  two-color 
bulletin  on  dewpoint  measuring 
equipment  for  continuous  accurate 
indication  and  recording  of  dew¬ 
point  temperature  in  a  gas  stream 
has  been  announced.  The  booklet 
(GEC-688A)  contains  photographs 
and  diagrams  of  the  dewpoint  in¬ 
dicator  and  recorder ;  gives  applica¬ 
tions,  descriptions  and  operation 
j  principles;  and  provides  a  chart 
1  showing  the  relation  between  dew¬ 
point  and  moisture  content  of  gases. 

Deflection -Circuit  Components. 
Radio  Corp.  of  America,  Harrison, 

I  N.  J.  Form  No.  CTV-1016  is  a 
16-page  booklet  that  supplies  tech- 
I  nical  information  on  deflection- 
circuit  components  for  the  type 
6198  Vidicon — the  new  small  cam¬ 
era  tube  for  industrial  tv  applica¬ 
tions.  Used  in  the  recommended 
circuits  shown  in  the  booklet,  these 
components  feature  characteristics 
that  provide  good  sweep  linearity, 
high  deflection  sensitivity,  efficient 
coupling  between  circuits,  proper 
focusing  and  accurate  alignment  of 
the  electron  beam. 
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OTHER  MODELS  AVAILABLE 

Wr.l.,  D.'p*'  ■  ’?  'f”  I  '.'nlut.. 


associa'ted  specialties  CO 

1751  MAIN  STREET 
OREFIELD,  PENNSYLVANIA 


High  Sensitmiy  . .  Logarithmic 

AC  VOLTMETER 

50  MICRO  VOLTS  TO  500  VOLTS 

MODEL  47  VOLTMETER 


SELF-CONTAINED 
ALL  AC  OPERATED  UNIT 
Ar  txtremely  Mnitiv*  om- 
plifi«r  fyp*  initninMat  that 

MfVM  SMIultORMMly  Qt  € 

foltnMtar  aad  high  gaia 
oaiplifitr. 


When  the  carton  is  marked 
PHALO . .  .  the  inside  story  is  always 
quality! 

The  most  graphic  endorsement 
of  this  claim  is  the  steadily  increasing 
number  of  PHALO  cartons  and  spools 
being  shipped  daily! 


aim  model  45 
WIDE  BAND 
VOLTMETER 
.0005  to  500  VolH! 
5  CyciM  1400  kc 


A  Pair  of  tho  many  mas: 

•  Oatpat  indicator  tor  oikropkonot  of  aN  a  Gain  and  traqMncy  mMiaroniMH  tor  all 

typat.  typo*  ot  oadio  naaipniMt. 

a  Low  lovoi  phonograpk  pkfcapt.  •  Domitointtric  nMOiaramantt  In  photagraphy 

a  Aecolaratian  ono  olkar  vibration  nMatarlng  and  film  prodaction. 

■Icirapa  *  Light  flax  mMsurtmantt  in  eonlnnctioa  with 

•  Soond  lovoi  HMoraramants.  photo  colU. 

Writg  /or  Complrt*  ImlormMiou 

Instrument  Electronics  Corp.  r. 


Pholotwbo  500  Ohm 
ToIovUIm 
TronunlMion  iina 


COIL  2uaUt4^ 

COIL  Pofo^ociiOH. 

COIL  TbofxoHdaLilittf 
+  C0IL  *UofUatiUi*f 


e  No  motttr  how  yoa  figart:  If  yea  notd 
ciHtom-modo  cotir  tailored  to  your  own 
ipociol  reqairtmenH,  Dono  it  your  answer. 
Furthermore,  M  you  require  these  coils  spe¬ 
cially  treated.  Done  it  your  answer.  If  yoa 
insist  on  coils  thot  will  bo  per¬ 
fect  in  performance  and  free 
from  any  ponible  defection, 
Dane,  long  experienced  in  the 
monofacture  of  a  wide  voriety 
of  coils,  it  your  answer. 


9  Pholecom  Shielded 
Cemmunkorlen  Cable 


a  Form  Wound 
•  Paper  Section 
a  Acototo  Bobbin 
a  Molded  Coils 
a  Bokolito  Bobbin 
a  Cotton  Infer- 
weove 

a  Coils  tor  High 
Temperature 
Applications 


Alto,  Transformers  AAode  to  Order 


THE  DAHO  ELECTRIC  CO 


PKoU-X 


ELECTRONICALLY  REGUUTED 


D.C.  CONSTANT  CURRENT 
POWER  SUPPLIES 


HACK  MoimriMG  moons 


OUTPUT  CURRENT  IS  HELD 
CONSTANT  AS  LOAD  VARIES 


105-125  V,  60c  Input 
OUTPUT  CURRENT  MAY  BE  SET  AT 
ANY  VALUE  BETWEEN  0.2  AND  SO 
M  A  D  C.  INCLUSIVE. 

AS  LOAD  VOLTAGE  VARIES  BETWEEN 
0  150V.  MODEL  lA-R  IS  CONSTANT 
WITHIN  1%,  MODEL  1B-R  WITHIN 
0.1%. 
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DuMont  Completes  Expansion  Plans  | 


Opening  of  a  new  plant  for  the 
manufacture  of  cathode-ray  instru¬ 
ments  for  industrial  and  defense 
use  is  planned  in  March  by  Allen 
B.  DuMont  Laboratories,  Inc.  The 
Instrument  Division  plant,  located 
in  Clifton,  N.  J.,  adjoins  DuMont's 
cathode-ray  tube  manufacturing 
plant  and  the  company’s  main 
offices. 

In  the  new  plant,  the  division  will 
be  provided  with  76,760  sq  ft  of 
production  and  office  space  equipped 
with  many  modern  facilities  for 
production  and  development  of 
cathode-ray  instruments.  The  plant 
has  a  total  area  of  118,000  sq  ft. 
The  remaining  48,000  sq  ft  will 
allow  for  future  expansion.  Mean¬ 
while  it  will  be  used  for  storage  and 
shipping  by  several  of  the  com¬ 
pany’s  divisions. 

The  move  of  the  division  to  its 
new  quarters  will  make  possible  a 


major  expansion  of  the  Television 
Transmitter  Division  of  the  com¬ 
pany,  which  has  shared  its  facilities 
with  the  Instrument  Division.  The 
resulting  space  will  allow  trans¬ 
mitter  production  facilities  to  be 
doubled  and  it  will  permit  the 
division  to  increase  and  speed  up  its 
production  of  both  uhf  and  vhf 
television  transmitters  and  as¬ 
sociated  equipment  and  take  care  of 
the  increased  demand  for  high- 
power  amplifiers  for  tv  stations. 

Present  production  of  new  Du¬ 
Mont  television  transmitter  equip¬ 
ment  is  at  a  record  level,  according 
to  Stanley  F.  Patten,  vice-president. 
Shipments  of  transmitters  in  1952 
increased  200  percent  over  1961. 
New  sales  of  equipment  rose  ac¬ 
cordingly.  With  the  increased  facili¬ 
ties,  the  division  expects  to  expand 
its  production  at  the  same  rate 
during  1963. 
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Bendix  Names  Hyland 
To  Top  Engineering  Post 


Lowrrac*  A.  Hyland 


Election  of  Lawrence  A.  Hylandr 
who  discovered  the  principle  of 
radar  detection  of  aircraft,  as  vice- 
president  in  charge  of  engineering 
of  Bendix  Aviation  Corp.  was  an¬ 
nounced  by  Malcolm  P.  Ferguson, 
president. 

Mr.  Hyland,  who  has  been  in 
charge  of  Bendix  research  with 
headquarters  in  Detroit,  will  have 
over-all  supervision  of  the  com¬ 
pany’s  $50-million-a-year  engineer¬ 
ing  program  carried  forward  by  an 
engineering  department  of  approxi¬ 
mately  6,000.  He  founded  the  Radio 
Research  Co.,  which  became  af¬ 
filiated  with  Bendix  in  1936.  In  1987 
he  became  general  manager  of  radio 
operations  for  Bendix,  and  has  been 
a  vice-president  since  1949. 

In  1960  Mr.  Hyland  received  the 


BROADCAST  ENGINEERS  KEEP  UP  ON  AUDIO 


N*w  audio  laboratory  oxcitos  intorMt  of  broadccntora  ottonding  RCA  Vlctor'a 
IStb  tochnlcol  lolotrUlon  training  courso.  Milton  Hutt  uxploina  lotnt  proiosslonal 
top*  rocording  oquipmont  to  group  oi  Tialting  onglnoora  including  dolt  to  right) 
R.  Morris  Plsrco.  WDOK.  CloToland.  Ohio:  luck  C.  Grooniiold.  Norol  Photographic 
Contor,  Anacostla,  D.  C.;  Goorgo  Lotrln,  Signal  Corps  Pictorial  Conlor.  Long  Island, 
N.  Yj  Harold  I.  Xrotsort,  WITH,  Jamostown.  H.  Y.j  Goorgo  Hoopor.  WIRG. 
Phlladolphla.  Pa.:  and  Wolton  M.  Roy  and  John  CarrolL  both  of  WHBQ,  Mompbis, 

Tonn. 
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are  IN  PRODUCTION 
at  Hermaseal 


Let  Hermaseal  help  you  with  your  junaion  transistors  for  a  wide  variety 
transistor  mounting  and  protection  of  applications, 
problems.  Our  pioneering  in  the  de-  Hermaseal  production  and  develop- 
velopment  and  mass  production  of  ment  include  smaller,  closer  tolerance 
bases  and  sealed  containers  for  solid  hermetic  seals  with  vastly  improved 
state  devices  has  reached  the  point  performance  charaaeristics.  In  addi- 
where  we  are  now  able  to  supply  them  tion  we  are  working  with  new  glasses 
in  quantity  to  additional  customers.  and  metal  alloys. 

We  have  solved  many  of  the  problems  Our  development  and  production  ex- 
connected  with  mounting  and  heat  and  perience  are  at  your  service.  Send 
humidity  protection  of  germanium  specifications  and  sketches  of  your 
diodes,  point-contaa  transistors,  and  transistor  applications  to  Hermaseal. 

THE  HERMASEAL  COMPANY,  INC. 

1101  LAFAYETTE  ST.  ELKHART  10,  INDIANA 

PhoN*  2-3774 
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Navy’s  hiefbest  civilian  honor, 
the  Distinguished  Public  Service 
Award,  for  his  “great  service  to 
science  and  to  the  welfare  of  the 
U.  S.  through  his  early  contribution 
to  the  development  of  radar.”  Dur¬ 
ing  experiments  for  the  Naval  Re¬ 
search  Laboratory  in  1931,  he  ob¬ 
served  and  proved  that  radio  waves 
can  be  used  to  locate  aircraft  in 
flight. 

The  new  Bendix  engineering 
chief  is  credited  with  more  than  40 
inventions,  including  the  radio- 
shielded  spark  plug  which,  by 
clearing  up  interference,  made  pos¬ 
sible  modern  aircraft  communica¬ 
tions.  He  also  developed  the  Navy 
radio  wing  loop  direction  finder. 


Magnavox  Names  Sanders 
Chief  TV  Engineer 

John  A.  Rankin,  director  of  en¬ 
gineering  of  the  Magnavox  Com¬ 
pany,  announces  the  appointment  of 
Robert  W.  Sanders  as  chief  tele¬ 
vision  engineer.  Mr.  Sanders  was 
formerly  general  manager  of  the 
television  division  of  the  D.  J. 
Roesch  Company,  manufacturer  of 
Douglas  Remote  Control  Television. 
Prior  to  that,  he  was  chief  television 
engineer  of  the  Hoffman  Radio 
Corp. 

Frank  R.  Norton,  formerly  chief 
engineer  of  radar  and  television  for 
Magnavox,  is  now  chief  radar 
engineer. 


Bob*H  W.  8and*n 


Graham  Appointed  Head 
Of  ASA  Electronics 

Appointment  of  Virgil  M.  Graham, 
director  of  technical  relations, 
Sylvania  Electric  Products,  Inc.,  as 
chairman  of  the  communications 
and  electronic  division  of  the  elec¬ 
trical  standards  board  of  the  Ameri¬ 
can  Standards  Association  was  re¬ 
cently  announced.  Because  of  this 
position,  Mr.  Graham  becomes  also 
vice-chairman  of  the  electrical 
standards  board,  the  group  respon¬ 
sible  for  the  administration  of  the 
.standardization  work  of  the  ASA 
in  the  electrical  and  electronics 
fields. 

In  his  position  as  chairman  of  the 
communications  and  electronics  di¬ 
vision,  Mr.  Graham  will  assist  in 


Vligil  M.  Graham 


the  standardization  work  of  ASA 
in  the  fields  of  television,  radio  and 
allied  industries.  He  also  serves  as 
technical  advisor  on  electron  tubes 
to  the  U.S.  National  Committee  of 
the  International  Electrotechnical 
Commission  (lEC). 

Mr.  Graham  is  active  in  pro¬ 
moting  increased  standardization  in 
the  electron  tube  industry  through¬ 
out  the  world.  In  1952  he  was  a 
member  of  the  United  States  dele¬ 
gation  to  the  annual  meeting  of  the 
I  EC  in  Scheveningen,  Holland. 

Mr.  Graham  is  associate  director 
of  the  engineering  department  of 
the  RTMA  and  chairman  of  the 
Joint  Electron  Tube  Engineering 
Council. 


Loon  Podolsky 


Sprague  Appoints 
Technical  Assistant 

Leon  Podolsky  has  been  appointed 
to  the  newly  created  post  of  tech¬ 
nical  assistant  to  the  president  at 
Sprague  Electric  Co.,  it  was  an¬ 
nounced  by  Julian  K.  Sprague, 
president.  Mr.  Podolsky  was  for¬ 
merly  manager  of  field  engineering. 

Among  his  responsibilities  in  this 
new  post  will  be  that  of  consultant 
on  field  engineering  problems, 
supervision  of  the  Sprague  carrier- 
current  development  program,  and 
representation  of  the  company  in 
national  trade  association  and  in¬ 
ternational  standards  work. 

Carroll  G.  Killen  succeeds  Mr. 
Podolsky  as  manager  of  field  en¬ 
gineering.  In  this  position,  Mr. 
Killen’s  duties  include  the  training, 
supervision  and  direction  of  all 
company  field  engineers. 

Emerson  Expansion 
Plans  Move  Ahead 

Ground  breaking  ceremonies  mark¬ 
ing  the  start  of  construction  of  a 
new  building,  expanding  the  Jersey 
City  manufacturing  plant  of  Emer¬ 
son  Radio  and  Phonograph  Corp. 
were  attended  by  the  mayor  of  the 
city  and  Benjamin  Abrams,  presi¬ 
dent  of  the  company. 

The  new  3-story  structure  will 
add  100,000  sq  ft  to  the  470,000  sq 
ft  of  the  present  three  buildings 
comprising  Emerson’s  Jersey  City 
manufacturing  plant.  Construction 
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Send  for  complete  data 
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i  n  nf.ti  nrt 

the  New  BERKELEY 


MICROSECOND 
TIME  INTERVAL  METER 


.  .1/ J( 


Model  5120  provides  direct  reading  of 
elapsed  time  between  any  two  events,  in  increments  of  one 
microsecond,  to  a  maximum  of  1  second.  Accuracy  is  ±  I 
microsecond,  ±:  crystal  stability  (3  parts  in  10*).  It  consists  of 
a  power  supply,  a  1  megacycle  crystal  oscillator,  an  electronic 
gate  with  start-stop  channels  for  external  control,  and  six  cas¬ 
caded  BERKELEY  decimal  counting  units.  The  first  event 
"pulse”  opens  gate,  passing  1  megacycle  time  base  signal  to 
counting  units.  Second  event  "pulse”  closes  gate;  elapsed  time 
is  displayed  in  microseconds.  Input  pulses  may  be  either  polar¬ 
ity;  attenuators  permit  selection  of  optimum  amplitude.  Stand¬ 
ard  modifications  are  available  to  supply  marker  pulses  from 
slowly  changing  wave  forms  to  actuate  start-stop  channels,  to 
extend  range  and  accuracy  by  factor  of  10,  to  extend  total  range 
to  1,000,000  seconds,  or  to  permit  use  as  an  electronic  counter. 


Simplicity  of  operation  and  ease  of  reading 


make  the  Model  5120  ideal  for  both  production  line  and  laboratory 
use  for  relay  and  switch  timing,  accurate  measurements  of  viscosity, 
elasticity,  low  frequencies,  rates  of  oration,  timing  of  photographic 
components,  duration  of  light  flashes,  and  many  other  applications. 


BANtt:  3  mIcroMcondt  to  1  Mcond 

ACCURACY:  ±  1  microsocond,  ±  crystal  stability  (3  parts  In  10*). 
POWCR  RERUIRiMENTS:  117  v.  (±  10%),  SO-60  cyclts,  175  watts. 
INRUT  SICNALS; 

START-STOP  CNANNEU:  Min.  signal  5  v.  poak;  min.  rata 
of  changa  20  v.,  althar  polarity. 

PHOTO  CHANNEL:  50  mv.  paak  sansitivlty,  diract  couplad. 

1,  10  and  100  attanuatlon  ranga. 

COUKHR  INPUT:  1  v.  paak  sansitivlty. 

ACCESSORY  SOCKET:  Ground;  6.3  v.  a.c.,  2  a.;  250  v.,  20  ma; 
-I-  100  V.,  10  nw;  - 105  V.,  5  ma.  axtamal  rasat. 

DIMENSIONS.  NET  Wt.i  20%'  wMa  x  19*  bigb  x  15’  daap;  110  lbs. 
PRICE  (F.0J.  RKHRMNO):  Modal  5120,  $995. 


M-10  For  complete  information,  please  request  Bulletin  10'' 


^'OIRiCT  RIADINO  DIGITAL  PRESENTATION  OP  INFORMATION" 


PLANTS  AND  PEOPLE  (conHnuad) 

of  the  new  building  is  expected  to  be 
completed  September  Ist. 

Mr.  Abrams  advised  that  the 
company’s  program  for  expanded 
manufacturing  and  administrative 
facilities  will  permit  an  increase  of 
employment  of  2,000  additional 
factory  and  office  personnel,  bring¬ 
ing  Emerson’s  employment  to  a 
total  -of  5,000  in  the  near  future. 
The  increase  in  manufacturing 
space  and  manpower  is  being  made 
to  expedite  the  manufacturing  pro¬ 
gram  for  defense  electronic  equip¬ 
ment  for  the  government. 

The  company  has  also  acquired 
the  building  at  524  West  23rd  St., 
New  York  City.  When  redesign 
work  is  completed  this  140,000-sq- 
I  ft  building  will  contain  all  ad¬ 
ministrative  divisions,  as  well  as  the 
engineering  division  and  research 
and  development  laboratories,  now 
located  in  the  Port  of  New  York 
Authority  Building  in  New  York 
City,  The  space  at  the  Port  building 
i  will  be  utilized  to  expand  manufac- 
I  turing  facilities  for  government 
I  electronic  defense  equipment, 
i 
i 

I  Auto-Lite  Builds 

Electronics  Plant 

I 

j  Electric  Auto-Lite  Company’s 
I  new  $2  million  plant  in  Toledo  for 
which  ground  was  broken  in  March 
will  produce  an  electronic  product 
for  the  armed  forces,  according  to 
reports.  The  plant  will  employ  up  to 
1,000  persons  and  will  contain 
225,000  .sq  ft  of  floor  area. 

Maedel  Elected  President 
;  Of  RCA  Institutes 

1  Election  of  George  F.  Maedel  as 
president  of  RCA  Institutes,  Inc., 
was  announced  by  Brig.  General 
David  Sarnoff,  chairman  of  the 
board  of  RCA.  Mr.  Maedel,  vice- 
president  and  general  superintend¬ 
ent  of  RCA’s  technical  school  since 
1948,  succeeds  Major  General 
George  L.  Van  Deusen,  (USA,  Ret.) 
who  retired  on  March  1.  General 
Van  Deusen,  Commandant  of  the 
Eastern  Signal  Corps  Training 
Center  during  World  War  II,  served 
as  head  of  the  Institutes  since 
October,  1947. 

Mr.  Maedel  joined  RCA  Institutes 
in  1933  as  the  first  instructor  of 
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Cat  production  coati 
tying  BQUIBACH  — 


Send  tedoy  for 
Ota  ...  or  $ond  us 
your  roquiromonts. 


brewUbiknbach 


DELAY  LINES 


Flexible  type 

delay  from  .1  to  2  usee. 

Here  at  Brew,  complete  design 
and  manufacturing  facilities  .  .  . 
p/uj  reed  cooperation  .  .  .  gives 
you  the  flexible  delay  lines  you 
want  .  .  .  delivered  on  schedule. 

SPECIFICATIONS:  To  military 
specifications.  Delay  .1  to  2  usee. 
Tol.  ±  .05  usee.  Z  1200  ohms 
±15%.  Hermetically  sealed,  non¬ 
nutrient  construction.  Available 


H  brew 


RICHARD  D.  BREW 

and  Company,  Inc. 

106  Concord  Avc.,  Belmont  78,  Mass. 


A  now  5*  rack  niounlod  basic  oscilloscopo 
of  high  quality  parts  and  design. 

•  Push-Pull  Input  with  htanhlng  post. 

•  Pottod  power  tronsformor. 

•  1,200  voH  onodo  supply  for  short, 
modhim  and  long  porsMooca  scraont. 

•  Astlgmatlam  control  on  pnnol. 

•  'A  "  hidto  sofoty  glnss  and  grsrting. 

•  Flangod  hotol  Im  scopa  comarns. 

•  Mu  motnl  C  I.  tuho  shlold. 

•  Stondord  rach  pnnal  In  Much 

or  groy  ongrnvod  crsKhlo. 

All  high  quality  parts  and  workmanship  oro 
usod  in  this  oxcollont  indicating  unit.  Bol- 
oncod  input  signal  connoctions  oro  at  roar 
of  C.  I.  tubo  with  low  capacity  loads.  P'lr- 
nishod  with  5UPI,  5UP7  or  SUPII  os  ro- 
quoslad.  Avoitabla  for  immadiata  dalivary. 

A4anufacturod  by 

TINKER  &  RASOR 

P.O.  Box  2BI  Son  Oohrlol,  California 


tronie  Camponoala,  Aeeooaorioa,  Wlro  oBd  Cabloa. 

COMPinE  WAREHOUSE  STOCKS 

FOR  PROAtPr  OfUVCRY 
•  Govt.  Spoc.  Hookup  •  Mognot  Wira 


•  Govt.  Spoc.  Hookup  •  Mognot  Wira 

JAN-C-raSRIR-SRHV  • 

Ploatie  *  Vinyl  Cxtrudod  and 

WL-Cxtrudod  Hylon  Crado  Tubing 

Whoa 

Aircraft  Wlro— Mylon  .  „  . 

Jockot  *  Insulntad  Hardwara 

105*  C.  UL  Approved  •  Plugs.  Jocks, 

JAN-C-7a  WL-Gloss  Soefcats 

BraM 

a  Multiconductor  Rubber  *  Tost  Loads,  Switchaa 
Covered  Cables,  *  insulators,  Stootita 

shielded,  unshioldod  and  Caramic 

•  Tinned  and  Boro  Wire  •  Torminal  Strips 


Insulators,  Stoatita 
and  Caramic 


'innad  and  Boro  Wire  •  Terminal  Strips 

Quality  Products 

for  tho  electronics  Industries  since  1923 


BIRNBACH 


RADIO  CO.  Inc 

145  HUDSON  STREET 
NEW  YORK  13,  N.  Y. 


WRITI  FOR 
CATALOG  53-K 


ALWAYS  .  a  .  **on  the  beam** 
with  StcUuUtnd  CRYSTALS 


\ 


If  it  is  imponant  for  your  transmitting 
and  receiving  equipment  to  stay  "on 
the  beam" — always,  regardless  of  at¬ 
mospheric  extremes  and  rough  han¬ 
dling — be  sure  to  specify  Standard 


Piezo  Crystals.  They’re  built  to  take 
it.  Send  for  our  completely  illustrated 
catalog  or  submit  your  probleias  to 
our  engineers  for  recommendations. 


S-  CARLISLE,  PENNA^ 
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E.  F.  JOHNSON  COMPANY 


PLANTS  AND  PEOPLE  (cMthiMd) 

the  mathematics  department.  He 
was  transferred  to  the  radio-fre¬ 
quency  department  in  1936  and 
four  years  later  was  appointed 
chief  instructor.  In  1944,  Mr. 
Maedel  became  assistant  superin¬ 
tendent  and  in  1947  was  appointed 
superintendent.  During  the  follow¬ 
ing  year,  he  was  elected  vice-presi¬ 
dent  and  general  superintendent. 


Du  Mont  Promotes 
Three  Engineers 

Robert  T.  Cavanagh,  Kenneth  A. 
Hoagland  and  Eric  Pohle  were  re¬ 
cently  advanced  by  Allen  B.  Du  Mont 
Laboratories,  Inc. 


To  meet  the  needs  ol  RF  power  equip* 
ment  manufacturers,  JOHNSON  builds  a  most 
diverse  line  of  variable  inductors.  These  range 
from  3  to  50  amperes  current  capacity,  indue* 
tance  to  300  microhenries  in  standard  types. 
Characteristics  of  all  models  are:  high  frequency 
insulation  grade  L4  or  better,  low  contact  re* 
sistance,  rigid  construction.  Two  typical  ex* 
amples  of  JOHNSON  variable  inductors  are: 


VarUbU  (or  power 

pi^^aVlilMniTilllj Ullu Gindins  it  1/2* 

copper  tubing  reted  to  50  em. 
pcrci  Inductance  con* 

tinuouily  to 

henries.  Spring 

I  plated  roller  contact  permits 

power  ap« 

plied.  Insulators  glass 
ed  mica;  cast  aluminum  end 
I  iramet  are  slotted  to  minimise 

1  Eddy  current  losses.  Overall  di¬ 

mensions:  length  Sll/i",  width  9",  height  9*.  Available  in  eight  standard  models, 
masimum  inductances  10  thru  110  microhenries.  Variations  Irom  standard  units 
such  at  special  inductances,  dual  inductors  lor  push-pull  applications  can  be  readily 
hirnithed  in  production  quantities. 


Bobart  T.  Cavaaagli 

Mr.  Cavanagh  was  appointed  to 
the  position  of  assistant  director 
of  research.  The  promotion  follows 
a  leave  of  absence  of  18  months 
from  the  Research  Division,  during 
which  time  he  served  as  chief  engi¬ 
neer  of  the  Receiver  Division.  He 
joined  Du  Mont  as  a  research  engi¬ 
neer  in  1947. 

Mr.  Hoagland  has  been  named 
chief  engineer  of  the  Cathode-Ray 
Tube  Division  of  DuMont.  He  was 
formerly  assistant  engineering 
manager  of  the  Tube  Division  and 
succeeds  Alfred  Y.  Bentley,  recently 
named  chief  engineer  of  DuMont’s 
Television  Receiver  Division.  Mr. 
Hoagland,  with  DuMont  for  12 
years,  is  credited  with  developing 
the  DuMont  bent  gun  used  in 
cathode-ray  tubes  and  the  DuMont 
selfocus  picture  tube.  For  the  past 
eight  years,  he  has  been  directing 
DuMont’s  design  and  development 
engineers  in  producing  many  of  the 
DuMont  developments  in  the  tube 
field. 

Eric  Pohle  has  been  named  as- 


10  microhenry  roUry  inductor  for  100  wett 
epplipetiont.  Winding  it  #14  tinned  cop¬ 
per  wire  with  verieble  pitch  lor  ellicient 
extended  Irequency  renge.  Beryllium  cop¬ 
per  tension  springs  meintein  rolling  con¬ 
nect.  Overall  size;  length  4*/}'*,  width 
height  3".  Other  inductors  in  the  seme 
series  utilizing  #19  and  #16  tinned  copper 
windings,  maximum  inductance  37  to  300 
microhenries. 


In  addition  to  these  illustrated  types,  the  JOHNSON  line  includes  many  other 
variable  and  lixed  inductors  lor  low,  medium  and  high  power  applications.  Fixed 
inductors  arc  available  with  single  or  multiple  windings,  lixed  or  variable  coupling 
windings  and  with  electrostatic  shields. 

For  furthf  information  on  all  typo*  of  JOHNSON  Induetors,  writo  for 
catalog  973 — yours  on  roquost. 


EM  SECOND  AVENUE  SOUTHWEST 


WASECA,  MINNESOTA 
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ELECTRIC 


WANTED- 


Television  Antennas— 
VHP  and/or  UHF- 
or  Related  Electronic 
Products  for 
Manufacture 
and  Distribution 
by  a  Large^ 
Nationally  Known 
Electronics 
Manufacturer 
with  Complete 
National 

Distribution  Facilities. 


UNIFORMITY  •  DEPENDABILITY  •  SERVICE  •  ECONOMY^ 

^ _  In  SPECIAL  FASTENERS 


ATTRACTIVE  ROYALTY 
CAN  BE  ARRANGED 


WHAT 
HAVE  YOU 
TO  OFFER? 

WRITE 
AT  ONCE 


ADDRESS: 

BOX  1247 

MAQNOLIA  PARK  STATION 
BURBANK,  CALIFORNIA 


•CS-  mm4  -Y- 

ELECTRIC  PRODUaiMETERS 
Th*  anEw«r  fo  all  •loctrlc 
counting  roquiromont* 


Two  Companion  Counters . .  .Two  Sizes  . . . 
Hi-Speed  . . .  Accurate  . . .  Long  Life . .  .Totally  Enclosed 


Spoods  of  1000  counts  per  minute.  Both 
counters  give  maximum  readability.  De¬ 
sign  fits  all  mounting  conditions  .  .  . 
panel  mounting  or  base  mounting.  Hard¬ 
ened  steel  working  parts  for  long  life 
and  dependability. 

New  type  case  for  compactness. 


rigidity,  and  protection  against  dust  and 
moisture  conditions.  Operate  accurately 
over  wide  current  fluctuations. 

DURANT  MANUFACTURING  CO. 

1912  N.  luffwm  St.  112  Orcmge  SI. 

MIIwcmIim  1,  Wit.  frevidence  3,  R.  I. 
ttepresenlativ.s  In  Principal  Cities 


'tktaUQ  WESTFIELD  METAL  PRODUCTS 


if  MATERIALS— Steel,  brou, 
stainless  steel,  bronse  and 
aluminum. 

if  CAPACITY— From  3/16"  hex¬ 
agon  to  ond  including  1-1/16" 
hexagon  across  flats,  from 
1/16"  thick  to  ond  including 
thick. 

if  THREAD  SIZES— From  #2  up 
to  and  including  diameters, 
any  pitches  desired. 


Write  to  Dept.  A 
tor  NEW 
ILLUSTRATIVE 
POLDER 


f  ICPtw  • 
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PUNTS  AND  PEOPLE 
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Kranelh  A.  Hoagland 

sistant  engineering  manager  of  the 
Cathode-Ray  Tube  Division  of  Du¬ 
Mont.  Mr.  Pohle,  who  has  been  with 
DuMont  since  1941,  was  head  of  the 
division’s  product  engineering  sec¬ 
tion.  In  his  new  post  he  will  super¬ 
vise  and  direct  product  engineering 
operations  of  the  model  shops. 


RCA  Buys  Continental 
Can  Plant  in  Ohio 

The  RCA  Victor  Division  of  RCA 
announced  the  acquisition  of  the 
Cambridge,  Ohio  plant  of  the 
Continental  Can  Co.  for  the  manu¬ 
facture  of  fabricated  parts  for 
phonographs  and  for  the  assembly 
of  record  changers.  The  plant  fa¬ 
cilities  formerly  were  used  for  the 
manufacture  of  plastic  materials. 

The  work  of  equipping  the  plant 
for  its  new  activities  will  begin  im¬ 
mediately.  It  is  expected  that  it 
will  be  in  production  by  July  1, 
according  to  Henry  G.  Baker,  vice- 
president  in  charge  of  the  RCA 
Victor  Home  Instrument  Depart-^ 
i  ment,  which  will  operate  the  plant, 
j  Between  300  and  400  men  and 
I  women  are  expected  to  be  employed 
1  there.  The  new  plant  provides  about 
i  136,000  sq  ft  of  floor  space  on  a 
12i-acre  tract  of  land. 

Schulz  Advances  at 
Armour  Research 

i 

I  The  promotion  of  Elmer  H.  Schulz 
I  to  act  as  the  director  of  research 
I  at  Armour  Research  Foundation  of 
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CYCLOHM  3700 


IMC 


oo 


used  extensivelir  by  the  electronics  industiy 


A  list  of  our  customers  in  th« 

Electronics  Industry  includes  many 
leading  manufacturers — Phiko,  RCA, 

Federal  Tel.  &  Tel.,  Collins  Radio, 
Magnecord,  Hazeltine  Labs,  Presto  Tape 
Recording  Co.,  and  many  more. 

Yes,  EMC  and  CYCLOHM  fractional  h.  p. 
motors  are  used  by  leading  companies  for 
hundreds  of  applications.  If  you  have  an 
application  for  fractional  h.  p.  motors, 
check  with  us  on  your  requirements. 

Write  today  for  our  catalog  or 
better  yet,  ask  to  see  a  Howard 
representative. 

HOWARD  INDUSTRIES,  INC.  RACINE,  WIS. 
DIVISIONS:  ENC  ELECTRIC  MOTOR  CORP. 

^^CYCLONM  MOTOR  CORP. 


ttrtlversal  mmi  Direct  Cerreet 

1/1000  le  1/2  tap. 

llieded  Dele  1/2000  te  1/15  tap. 

Irtdectlee  type*  1/1*00  le  1/4  tap. 


Ruggedly  Designed 
for  Dependable, 
Heavy-Duty  Operation 


PlANn  AND  PEOPLE 


(centiRiMd) 


Illinois  Institute  of  Technology  was 
announced  by  Haldon  A.  Leedy, 
director. 

Dr.  Schulz,  who  is  39,  will  direct 
the  research  and  development  acti¬ 
vities  of  more  than  850  scientists 
and  engineers  at  the  foundation. 
His  former  post  was  manager  of  the 
physics  and  electrical  engineering 
division.  In  1951  he  was  president 
of  the  National  Electronics  Con¬ 
ference  and  in  1948  was  chairman 
of  the  Chicago  section  of  the  IRE. 
Currently,  he  is  vice-president  of 
the  Chicago  Radio  Engineers  Club. 


GE  Plans  West  Coast 
Tube  Warehouse 

General  Electric’s  Tube  Depart¬ 
ment  announced  plans  for  a  new 
electronic  tube  warehouse  in  Los 
Angeles  to  meet  what  was  termed 
a  major  expansion  of  the  far  west 
electronics  market. 

The  25,000-sq-ft  building  will  be 
built  to  GE  specifications  and  oc¬ 
cupied  by  GE  under  a  long-term 
lease. 


When  operating  condi¬ 
tions  demand  a  solenoid 
switch  that  will  stand  up 
under  the  most  rugged 
requirements,  always 
choose  Tech  Latwratories 
Solenoid  Switches.  These 
multi-pole  units  are  built 
to  “take  it”  and  are  de¬ 
signed  Emd  produced  to 
meet  your  individual 
requiremoits. 


Motorola  Appoints 
Angus  MacDonald 

Daniel  E.  Noble,  vice-president  in 
charge  of  the  communications  and 
electronics  division  of  Motorola, 
Inc.,  has  announced  the  appoint¬ 
ment  of  Angus  A.  MacDonald  to  the 
position  of  assistant  chief  engineer 


According  to  your  specifications  you  can  got: 

#  Remote  push-button  operation, 

with  or  without  manual  reset. 

#  Single  or  dual  direction  operation. 

#  Single,  or  up  to  8  decks. 

#  Single  pole  to  4  poles  per  deck. 

#  Two  contacts  up  to  several  hundred  contacts  per  deck. 

#  Shorting  or  non-shorting. 

#  Ceramic  or  phenolic  insulation. 

#  Load  capacities  up  to  10  Amp.~120  Volts  AC  (de¬ 
pending  on  number  of  contacts). 

#  Long,  trouble-free  service  life. 


Information  on  these  and  our  additional  line  of 
motor  operated  switches  is  yours  for  the  asking 
.  .  .  Write  today  for  complete  catalog. 


Angus  A.  MacDonald 


in  charge  of  two-way  radio  develop¬ 
ment. 

In  this  position,  Mr.  MacDonald 
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. . .  for  servo  and 
instrument  applications 


SEPVOmECHANISmS,  Inc.  Type  I7ID2  8  is 
o  bcilanced  2  phase,  26  volt,  5500-RPM, 
400  cycle  damped  induction  motor 
employing  a  drag  cup  and  an  axially 
adjustable  matjnet  to  achieve  velocity 
damping.  This  design  provides  for 
able  and  smooth  linear  velocity  damping 
and  lower  operating  temperature.  The 
desired  degree  of  viscous  damping  is 
achieved  by  operating  setscrew 
adjustment 


van 


The  non  damped  induction  control 
motor  I7I2-B  of  8,000  RPM  is  also 
ovailable . 


•  Conttonl  Damping 


WESTBURY,  L  I.,  N.  Y. 


•  CeglMi  Damping 


•  lowar  Inertia 


•  lower  Cod 


Writ*  to  Depf.-ClO*3 


fer  epeciflc  InltmotlM 


Hytlereiit  Synchronoui  design.  Type 


DCS 


iature 

damped  control  motor 

type  17  ID 


PLANTS  AND  PEOPLE  (contiaued) 

heads  a  group  of  design  engineers 
j  in  the  development  of  mobile  two- 
I  way  radio  equipment  for  use  in  the 
public  safety,  land  transportation, 
industrial  and  related  fields.  This 
equipment  is  designed  to  operate  in 
the  26-60,  162-174  and  460-470 
megacycle  bands. 

Mr.  MacDonald  has  also  been  ap¬ 
pointed  to  serve  on  the  committee 
on  land  mobile  services  of  RTMA. 
Other  Motorola  engineers  appointed 
to  RTMA  committees  are  Fred 
Hilton,  manager  of  Motorola’s 
transmitter  development  section  to 
serve  on  the  RTMA  transmitter 
subcommittee,  and  James  Clark, 
manager  of  the  receiver  develop¬ 
ment  section  to  the  receiver  sub¬ 
committee  of  the  RTMA. 

U.  S.  Wire  &  Cable 
Moves  Into  New  Plant 

The  U.  S.  Wire  &  Cable  Corp.  has 
moved  into  a  new,  modern  plant  in 
Union,  N.  J.,  A.  J.  Sequeria,  presi¬ 
dent  of  the  firm  announced  recently. 
The  firm  was  formerly  located  in 
Newark,  N.  J.  The  plant  with 


tl  SEC.UNDO  V  Al 


Nf w  (  assei  n  y 


SWEEPMASTER 


Sweep  Frequency  Generators 
give  you  these 
outstanding  advantages . . . 


*  Freqacnqr  Marker  with  an  accuracy  in¬ 
dependent  of  Sweep  Width.  Inserted  after 
external  detection,  it  eliminates  erroneous 
interpretation— eliminotes  possibility  of  un¬ 
desirable  transient  distortion  or  limiting  ac¬ 
tions.  The  Marker  is  adjustable  in  ampli¬ 
tude  ond,  after  adjustment,  remains  inde¬ 
pendent  of  other  controls. 

•  An  attenuator  whose  performance  is  free 
of  Frequency,  assuring  you  that  the  Output 


Envelope  is  the  same  as  that  indicated  by 
the  Internal  Monitor. 

•  A  simple  switching  operation  to  permit 
examinotion  of  either  Envelope  of  the  Swept 
Frequency  Signal. 

•  Durable,  compact,  lightweight  Output  and 
Detector  Probes,  either  of  which  can  be  de¬ 
tached  easily  and  replaced  by  cables  having 
standard  connectors. 


precise 

circuitry 


^TThere  are  many  reasons 
why  Industry  specifies 
ADVANCE  RELAYS!  They  ^ 
meet  or  surpass  Military  SB 
'  and  Civilian  require* 

%ments  — many  types  hove 
^AN  approval  — many  are  ijffi 
7  hermetically  sealed— oil 

are  lightweight- small—  4^ 
rugged  — compact- and 
oil  are  precisiondsuilt  fer-^^^ 
..'efficient,  trouble-free,  edSac 
^.rrleng  life  performance. 

r  If  you  have  relay  preblem# 
involving  contact  loads,  ;-,  ■ 
coil  resistances,  close  ' 

differential,  timing 
'^features,  input  sources,  ^ 
critical  environment  or  ony^, 
particular  requiremeniti 
involving  unusual  or 
accurate  circuit  behavior,  .t- 
ADVANCE  con  supply  .  ,  V- 
the  relay. 

- 

A  complete  line  of  reloyt 
for  radar,  radio,  electronic^' 
and  electrical  equipment 
t  opplicotlens. 


FLATNESS:  Lets  then  I  DR  variation  ever  nMximum  swccpwidtii  ronge. 

FREQUENCY  MArIcER:  Engraved  calibration  oceeratc  to  ±-2%. 

HORIZONTAL  DEFLECTION;  A  60  cpt  tine  wove  tinuously  or  blonked  out  for  Vi  of  each  60  cycle 

for  application  to  horixontol  input  of  oscilloscope  period. 

is  supplied.  EXTERNAL  DETECTOR;  Blocking  capacitor  of  400 

BLANKING;  The  RF  signal  may  be  operated  con-  volt  breakdown  capacity. 

*7S  ohm  ofoiloblo  whon  tpocifM 


Hotboro,  Pa. 


•T,V.  AllOfT"^ 
OEN.  KIT 

•3910 


WrU9  tor  now, 

Catalog  tonlaining  m 

detaifed  information  obouf 
[ADVANCE  Relays  7^ 

and  tatilifioB.  ^ 


licMhkits  are  coenpietely  en/^ineered  in- 
strumcncs  supplied  unassembled.  Every 
kic  goes  together  smoothly  and  easily. 
All  drilling,  punching,  and  painting  has 
already  been  done  fur  you.  All  parts  are 
furnished  and  are  of  higliest  quality. 

Detailed  constnKtmn  nunual  sliows 
clearly  where  each  wire  and  part  goes 
and  tells  exaaly  how  to  build  the  kit. 
Write  foe  free  catalog. 


•24^ 


VACUUM  TUBE 
VOLTMETER  KIT 


ADVAMCC  ILCCTRIC 
AND  illAY 

company 

2435  NO.  NAOMf 

i  /  burbaMi,  cyiuF, 


Want  mors  information?  Uso  post  card  on  lost  pogo. 
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MODEL 

CENTER 

FREQUENCY 

RF  OUTPUT 

50  ohm  * 
TERMINATION 

SWEEPWIDTH 

CONTINUOUS 

ADJUSTMENT 

FREQUENCY 

MARKER 

'  SMI 

100KCle14MC 

1  volt  RMS  1 

150KCto14MC 

100KCIO14MC 

SMIl 

i  SOOKCloSOMC 

O.t  voM  RMS 

ISOKCtoSOMC  i 

500  KC  to  50  MC 

SMJII  « 

500  KC  to  75  MC 

1  0.1  voh  RMS  1 

1  150KCte«0MC 

500  KC  to  75  MC 

Hinilil 

liw 

ai!us 

inifij 

MVirisi 

ns  ill 
ri»»i 

Hit  01 
HE  ill 
riiiKH 

mm 


The  Simple  and 
Economical... 


S14-C  OSCILLOGRAPH 

is  an  essential  in  every  laboratory 


6  or  12  elements 


For  general  laboratory  use  in  industry  and 
in  colleges,  for  testing  and  research  every¬ 
where/the  New  SIA-C  Economy  Oscillo- 
graph  is  doing  the  job. 

This  versatile  high-quality  oscillograph  is  opening  HI 
up  new  and  wide  fields  for  oscillograph/  because 
it  is  so  easy  to  use  and  because  its  cost  is  so  low. 
Attachments  of  many  kinds  are  available  for  every 
possible  need. 


I  PLANTS  AND  PiOPLE  (centmiMd) 

paring  tube  application  bulletins. 
Mr.  Rydberg  is  presently  chairman 
j  of  the  electronics  section  of  NEMA. 

I  Joseph  Schlig,  formerly  manager 
I  of  advertising  and  sales  promotion 
of  the  division,  has  been  appointed 
assistant  to  Harold  G.  Cheney,  di¬ 
vision  sales  manager.  His  new 
functions  will  include  special  as¬ 
signments  in  the  development  of 
the  division’s  current  and  future 
sales  plans,  as  well  as  continued 
supervision  of  advertising  and  sales 
promotion. 


Freed-Eisemann  Makes 
New  Moves 

Herbert  C.  Guterman  now  heads 
the  executive  committee  of  the 
board  of  directors  of  Freed  Elec¬ 
tronics  and  Controls  Corp.,  accord¬ 
ing  to  Arthur  Freed,  president. 


Herbert  C.  Gulamon 


Mr.  Guterman  is  best  known  for 
his  role  in  the  merging  of  American 
Bosch  Corp.  with  its  subsidiary, 
Arma  Corp.  He  was  a  director  and 
the  president  of  Arma  at  the  time, 
and  after  the  merger  became  a 
Bosch  director  and  a  member  of 
its  executive  committee. 

Earlier  the  company  changed  its 
corporate  name  from  Freed  Radio 
Corp.  to  Freed  Electronics  and  Con¬ 
trols  Corp.  Company  operations 
were  said  to  have  widened  ma¬ 
terially,  with  major  emphasis  on 
precision  instruments  and  controls. 


Many  types  of  galvanometers  are  available  for 
almost  any  sensitivity  or  frequency  response 
requirement. 

Daylight  loading  and  unloading 

9  record  speeds,  1  / 1 0  to  40  inches  per  second 

6-inch  chart,  sensitized  paper  or  film 

Smooth  and  positive  chart  drive 

Viewing  screen 

Precision  optical  components 

Fine-line  and  accurate  records 

Precision  time-coordinate  device 

Operates  from  a  light  socket 

WRITI  FOR  RULLITIN  2D1-K  FOR  DETAILS 

Writ§  for  yoor  froo  copy  of  Hathaway  Enginooriag  Hews 


Short  Joins  Qevite 


William  P.  Short  has  been  ap¬ 
pointed  director  of  piezoelectric  and 
sonic  products  development  at 


WMt  nwr*  InfonMitiMt  Um  pwt  card  m  lest  peft. 
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MILWAUKEE 

TRANSFORMERS 


Hermetically  Sealed  Compo* 
nenti  That  Perform  Superbly 
and  Lattinqiy  in  Airborne  and 
Ground  Application! 


WllUom  P«  short 

! 

i 

Clevite-Brush  Development  Co.,  ac-  | 
cording  to  A.  L.  W.  Williams,  presi*  ' 
dent.  Mr.  Short  was  vice-president  ! 
in  charge  of  operations  for  j 
Pleasantville  Instrument  Corp.,  a  ! 
subsidiary  of  General  Precision  | 
Laboratories,  Inc.  I 

Mr.  Short  has  specialized  in  the  , 
fields  of  radio,  radar  and  tv.  During 
World  War  II  he  received  the  i 
Presidential  Certificate  of  Merit  for  ' 
work  done  at  MIT  Radiation 
Laboratory. 


Burroughs  Adds  an 
Instrument  Division 

An  Electronics  Instruments  Divi¬ 
sion  has  been  established  in  Phila¬ 
delphia,  Pa.,  by  Burroughs  Adding 
Machine  Company,  president  John 
S.  Coleman  announced. 

“Products  of  this  new  division 
are  in  many  cases  the  natural  out¬ 
growth  or  by-product  of  our  long- 
range  development  program  in 
electronic  business  equipment,  con¬ 
ducted  in  our  research  laboratories 
in  Philadelphia  since  1949,”  Mr. 
Coleman  said.  “These  products  have 
now  achieved  such  stature  and  inde¬ 
pendent  value  in  themselves  as  to 
warrant  the  establishment  of  a 
separate  division  in  the  company 
for  their  manufacture  and  sale.” 

The  new  division  will  produce  a 
line  of  electronic  laboratory  ap¬ 
paratus  and  other  special  devices. 
It  will  also  offer  to  business  a  scien¬ 
tific  computation  service.  In  addi- 


•A 


AUDIO,  POWER.  PULSE  TRANSFORMERS 
REACTORS  ^FILTER  NETWORKS 
Cuifem  to  Rigid  ko^utromooftl 


j  MlLWAUKEr 

K  S23I  NORTH  HOPKINS  STREET  \ 
MILWAUKEE  9,  WISCONSIN 
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tion,  it  will  make  its  facilities  avail- 
'able  to  the  Armed  Services  for  the 
fabrication  of  electronic  instru¬ 
ments. 

Perry  C.  Smith,  formerly  a  de¬ 
partment  manager  in  the  research 
activity,  has  been  appointed  di¬ 
rector  of  the  new  division.  Mr. 
Lawrence  T.  Lapatka,  formerly 
manager  of  the  sound  department 
at  RCA  Victor,  has  been  appointed 
I  sales  manager. 


►'  ■  -S 

't'  ■  f 


•  Lapp  has  pioneered  in  design 
and  production  of  heavy  duty 
wall  and  deck  insulators  for  ra¬ 
dio  applications.  To  eliminate 
losses  which  occur  in  ordinary 
types  of  bushings  at  radio  fre¬ 
quency,  Lapp  designed  units  to 
use  air  as  major  insulation, 
lengthening  the  porcelain  path 
by  forming  it  into  a  bowl.  Now 
available  as  "catalog  items"  are 
a  wide  variety  of  types  for  most 
electrical  and  mechanical  re¬ 
quirements.  Our  experience  and 
facilities  are  admirably  suited, 
too,  to  design  and  production 
for  special  applications.  Write 
for  descriptive  data  and  speci¬ 
fications.  Lapp  Insulator  Co., 
Inc.,  Radio  Specialties  Division, 
101  Sumner  St.,  Le  Roy,  N.  Y. 


GobuN  Heads  New  Philips 
Testing  Department 

i  A  NEW  nondestructive  testing  de- 
i  partment  headed  by  Alexander 
Gobus  has  been  established  by 
j  North  American  Philips  Co.,  Inc.  to 


Alexander  Gobus 

handle  new  research  developments 
in  the  industrial  x-ray  held,  it  was 
announced  recently.  Mr.  Gobus  was 
vice-president,  chief  metallurgist 
and  director  of  nondestructive  test¬ 
ing  for  Sam  Tour  &  Co.,  Inc.  from 
1943  to  1953. 


General  Instrument 
Adds  New  Plant 

j  General  Instrument  Corp.  is  en- 
I  larging  its  three  plants,  has  ac¬ 
quired  a  fourth  and  is  searching  for 
a  fifth  in  a  large-scale  expansion 
program  geared  to  handle  what  is 
expected  to  be  the  biggest  year  in 
the  firm’s  30-year  history. 

The  expansion  program  was  Ein- 
nounced  by  Abraham  Blumen- 


Wont  mar*  Iwformotl— ?  Utt  past  cord  aa  tasl  poga. 
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COLORS  (r  PIGMFNTS 


■  •  J*  W«  prediKS  ItN 
Magnetic  Iran  gowdorc  for  tlia 
Doctronic  Cora  Indmtry,  tka 
Mognotk  Toga  Rocerdlng  Indoc- 
try  and  otiiarc.  Wrha  for  cam 
tachnkal  Informotlan. 


UVanv^Meter 


New  Improved  Model  U5-RA 


Williams  Ferric  Oxides  analyze 
better  than  99%  Fe*0i.  They 
contain  a  minimum  of  im¬ 
purities.  They  are  available  in 
a  broad  range  of  particle  sizes 
and  shapes.  Among  them, 
we’re  certain  you’ll  find  one 
that's  “just  righf’  for  your 
requirements.  The  proper  ap¬ 
plication  of  Ferric  Oxides  to 
the  manufacture  of  Ferrites  is 
our  specialty. 

Tell  us  your  requirements... 
we’ll  gladly  send  samples  for 
test  Chances  are  good  that 
our  Ferric  Oxide  “Know  How” 
can  save  you  considerable  time 
and  money.  Address  Dept  25, 
C.K.  Williams  &  Co.,  Easton,  Pa. 


You’ll  be  well  repaid  by  get¬ 
ting  the  facts  on  a  special 
group  of  Pure  Ferric  Oxides, 
developed  by  Williams  es¬ 
pecially  for  use  in  the  manu¬ 
facture  of  ferrites. 


FRIEZ  INSTRUMENT  DIVISION  of  .  . 

1454  Taylor  Avcnac,  BALTIMORE  4,  MARYLAND 

SoIm:  ■•ndlx  IwKrngHowl  Dtvktow 
72  FlfNi  Avpinm.  N«w  Yprfc  11,  N.  V. 


W'ri$e  for  dnmilt. 


Improved  direct-reading  instrument  sim¬ 
plifies  measurements  of  wow  and  flutter 
in  speed  of  phonograph  turntables,  wire 
ud  tape  recorders,  motion  picture  pro- 
fetors  and  similar  recording  or  reproduc¬ 
ing  mechanisms.  It  is  the  only  meter  in 
existence  providing  direct,  steady  indica¬ 
tion  of  meter  pointer  on  scale. 


The  Furst  Model  it5-RA  with  improved 
stability  is  suitable  for  both  latontory 
and  production  application  and  eliminates 
complex  test  set-ups. 

A  switch  on  the  front  panel  permits  se¬ 
lection  of  low  frequency  cut-off  and  cor¬ 
responding  meter  damping  for  use  on 
slow  spe^  turntables. 


freouemty  Ratpenf*;  i/j  to  120  eyelet  or  tO  to  120  eyelot 
SoiuHIvlty:  0.2,  0.5.  amf  2.0%  Wow  full  Scot# 

Inqitiriot  invitod  on  eor  lino  of  Rogulotod  Powor  Sogplios 

FURST  ELECTRONICS 

3324  W.  Lawrence  Ave.,  Chicago  25,  Illinois 


made  right  to  work  right_^  n 

BENDIX-FRIEZ  ^ 

high-precision  thermistors 

Whether  you  une  these  teiii|H>ratiire  respon¬ 
sive  resistors  in  standard  or  sjM-eial  nnnlels, 
you  ran  lie  sure  of  this.  Thrv'll  match  your 
nectlx  for  re.dstanre  values,  size,  teni|)erature 
coeflirient,  mountings  and  quality.  Made  in 
our  own  plant  under  larefully  i-ontrolled 
conditions,  Bemlix-Friez  Thermistors  know 
no  equal. 

STANDARD  TYPES  EOR  IMMEDIATE  DELIVERY 


Size  (inches) 

«»  -t-30’C. 

^  O^C. 

O  -30°C. 

.140  X  .75 

45.0  ohms 

86  ohms 

194  ohms 

.040  X  1.5 

12,250  ohms 

26,200  ohms 

65,340  ohms 

.018  X  1.5 

35,000  ohms 

82,290  ohms 

229,600  ohms 

Used  in  this  typical  application 
tor  sensing  the  temperature  of 
hydraulic  oil. 
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j  Sterling  Elects  V-P’s 
I  And  Directors 

I  The  board  of  directors  of  Sterling 
j  Engineering  Co.,  subsidiary  of 
American  Machine  &  Foundry  Co., 
has  elected  Warren  G.  Leonard  vice- 
I  president,  general  manager  and 
I  director,  it  was  announced  by  More- 


krantz,  chairman  of  the  board,  who 
said  that  General  Instrument  and 
its  F.  W.  Sickles  Division,  now  em¬ 
ploying  6,900  persons,  will  even¬ 
tually  have  7,700  employees  and  an 
annual  payrdl  of  ^17.5  million. 

The  new  plant,  to  be  operated  by 
the  F.  W.  Sickles  Division,  is 
located  in  Danielson,  Conn,  at  the 
site  of  a  former  textile  mill  which 
ceased  operations  last  year.  Altera¬ 
tions  have  begun  and  production  is 
expected  to  start  by  late  March. 

The  firm  has  leased  65,000  sq  ft 
in  a  four-story  building,  with  addi¬ 
tional  space  available  when  re¬ 
quired.  Initially,  the  plant  will  be 
devoted  chiefiy  to  assembly  work.  It 
is  expected  that  some  700  persons 
should  be  employed  by  the  end  of 
the  year. 

The  parent  plant  at  Elizabeth, 
N.  J.,  now  employing  2,000,  will  en¬ 
large  its  staff  by  500;  the  Sickles 
branch  at  Chicopee,  Mass.,  employ¬ 
ing  3,400,  already  has  advertised  for 
300  additional  people;  the  Sickles 
branch  at  Joliet,  Ill.  employing  500 
will  enlarge  to  800. 


Th«  problam  it  that  of  datign,  d*v«lopm«nt  and  productian  of  inttrumanti  and 
tytfamt  for  today's  high  ip»*d  aircraft  and  miisiUt  —  and  for  cv«n  factor  ^ 
onat  tontorrow.  Accuracy  approaching  abtoluto  porfoction  it  noodod  to  obtain 
such  information  at  truo  vorticol,  altitudo  and  vertical  velocity,  and  true  air  i 

tpeed. 


Thit  it  where  Norden  ployt  itt  role  at  a  leader.  The  Norc'cn  true  a>r  speed 
device,  already  in  tervice,  providet  a  telution  to  one  of  these  problems  with 
almost  uncanny  accuracy.  It,  with  other  Norden  developments,  providet  the 
reputation  of  —  inttrumentt  and  tyttemt  of  highest  predtion. 
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Norden 


MILFORD,  CONNECTICUT 


inihfimcnii  am/ 

icetMon 

WHITE  PLAINS,  NEVy  YORK 


head  Patterson,  AMF  board  chair¬ 
man  and  president. 

George  Colby,  general  manager 
of  AMF’s  electronics  division  in 


Insurmountable  ? 


Getting  over  or  around  a  mountain  represents  a  tremendous  problem 
arduous,  forbidding. 


WdTToa  G.  Loonard 


(coetineed) 
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G«ot9*  E.  Colby 


Boston,  was  also  elected  a  director. 

Kenneth  A.  Killam  has  been 
elected  vice-president  in  charge  of 
enjrineerinjr  of  the  AMF  subsidiary. 

Test  Equipment 
Company  Formed 

Pulse  Techniques,  Inc.  of  \Ve.st 
Englewood,  N.  J.  has  been  formed 
for  the  desijrn,  development  and 
manufacture  of  electronic  test 
equipment,  it  was  announced  by  W. 
Oliver  Summerlin  and  Eugene  II. 
Shenk. 

Mr.  Summerlin  was  formerly 
vice-president  for  engineering  with 
Audio  and  Video  Products  Corp. 

Mr.  Shenk  was  a.ssistant  section 
head,  technical  staff  at  the  terminal 
facilities  laboratory  of  RCA  in  New 
York  City. 

In  addition  to  development  of  its 
ov/n  line  of  equipment,  the  new  firm 
will  make  available  to  others  its 
facilities  for  designing  and  pro¬ 
ducing  specialized  electronic  equip¬ 
ment,  particularly  in  applications  of 
the  multivibrator. 

National  Union  Radio 
Appoints  Executives 

Announcement  was  made  by  Ken¬ 
neth  C.  Meinken,  Sr.,  president  of 
National  Union  Radio  Corp.,  of  the 
appointment  of  Joseph  V.  McKee, 
Jr.  as  secretary  of  the  corporation, 
Elwood  C.  Schafer  as  vice-president 
in  charge  of  manufacturing  elec¬ 
tron  tubes  and  Kenneth  C.  Meinken, 
Jr.  as  vice-president  in  charge  of 
equipment  and  renewal  sales. 

Mr.  McKee  is  a  director  of  Na- 


SMAU.MJITS  can  play  a  Bit  PUT  in... 


THE  BEAD  CHAIN  MANUFACTURING  CO.,  BRIDGEPORT  5,  CONN. 


HERE  ARE  ONLY  A  FEW  TYPICAL 
TINY  PARTS  MADE  BY  BEAD  CHAIN'S 

Economical,  Dependable 

MULTI-SWAGE  METHOD 


Leading  manufacturers  in  the  electronics,  ma¬ 
chinery,  appliance  and  toy  fields  have  been 
saving  substantially  by  using  precision  Multi- 
Swage  parts  instead  of  those  previously 
made  by  turning,  drilling, 
stamping  or  forming. 


mn  OK  Mtf  HN  nof  pin 


mate**  coNTAa  tirminai  mock  wire  ham 


^  1 


PIVOT  MNI  INOUIORR  PtNt  yACRRE 


LET  BEAD  CHAIN  MAKE  YOUR 

THjP.tttto!!'"'' 

gffBf 


The  advanced  manufacturing 
method  developed  and  used 
exclusively  by  Bead  Chain 
swages  practically  any  type  of 
smoll  tubular  part  from  flat 
stock  into  precision  forms  with 
positive,  tight  seams  .  .  .  and 
does  it  Automatically.  If  you 
con  use  high-volume  produc¬ 
tion  .  .  .  we  con  deliver  it  at  a 
much  faster  rate  . .  .  and  at  far 
less  costi  Scrap  is  eliminated! 
Deliveries  to  you  are  depend¬ 
ably  prompt! 

We  con  supply  you  with  parts 
that  are  beaded,  grooved, 
shouldered  and  made  with  al¬ 
most  any  metal.  Diameters  up 
to  ’/t",  lengths  to  1  '/j" 

This  catalog  con  save 
you  a  lot  of  production^ 
time  and  money! 

Write  for  H 


SPRINO  Pirn  NUPT  UARINOS  PRKTION  PAHMCns 

GET  PROOF-POSITIVE 


COST  COMPARISONS! 

Sand  ua  a  bluaprini  or  tompla  ond  quonlily 
raquiramanli.  Wa  will  quickly  show  you  Iha  big 
aconomiai  wa  con  dalivar. 


THE  READ  CHAIN  MPO.  CO. 
BRIDGEPORT  S,  CONNECTICUT 

PiNta  ttiid  mt  yavr  (alslt|  at  Multl-Swoga  Parts 


Bead  Chain 

Origlital  and  World's 
Largast  f  roducar  of  Baad  Chain 
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THOMAS  &  SKINNER  Steel  Products  Company,  Inc. 
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tional  Union  Radio  Corp.  and  suc¬ 
ceeds  Jerome  V.  Deevy,  whose 
resisrnation  was  recently  accepted. 

Mr.  Schafer  was  formerly  man¬ 
ager  of  the  cathode-ray  tube  divi¬ 
sion  and  has  been  with  the  head¬ 
quarters  staff  at  Hatboro  for  many 
years  in  various  capacities,  includ¬ 
ing  engineering  and  plant  manager. 

As  vice-president  in  charge  of 
equipment  and  renewal  sales,  Ken¬ 
neth  C.  Meinken,  Jr.  is  given  in¬ 
creased  responsibilities  beyond 
those  included  in  his  former  posi¬ 
tion  as  vice-president  in  charge  of 
equipment  sales. 


Mhise  Laminations 

! 

Cut  Costs,  Weighty  Space 


Halloran  Becomes  Partner 
In  Electro  Engineering 

The  appointment  of  James  J. 
Halloran,  chief  engineer,  as  a 
partner  in  Electro  Engineering 
Works  is  announced  by  Alex  W. 
Fry  and  Wallace  W.  Wahlgren, 
partners  of  the  company.  Mr. 
Halloran  became  associated  with 
Electro  Engineering  Works  in  1945 
as  a  transformer  design  engineer 
and  has  been  with  the  company 


When  Transformer  Engineers  of 
Pasadena,  Calif.,  contracted  to 
build  a  400  cps  transformer 
for  the  guided  missile  program, 
Thomas  &  Skinner  engineers 
were  consulted  for  assistance. 
After  thorough  analysis,  the 
new  T  &  S  El  V2" — 34>  OrthoSil 
4  mil  lamination  was  recom¬ 
mended.  With  this  new,  thin 
orthographic  iron-silicon  lami¬ 
nation,  Transformer  Engineers 
were  able  to  cut  both  weight 
and  size  25%,  in  addition  to  sub¬ 
stantially  reducing  the  unit  cost. 

This  success  with  34>  applica¬ 
tions  is  typical  of  Thomas  & 
Skinner's  new  OrthoSil  lamina¬ 


tions.  The  34>  series  of  OrthoSil 
laminations  also  include  and 
5^" — and  will  soon  include  the 
El  7/8"— 34.. 

Transformers  such  as  power 
and  34>,  chokes,  saturable  reac¬ 
tors,  and  Alters  are  but  a  few  of 
the  many  electrical  components 
for  which  OrthoSil  oriented 
laminations  are  recommended. 

Write  today — ask  for  new 
T  &  S  Electrical  Laminations 
Bulletin  No.  L-752. 


Jam**  J.  Halloran 


since  that  time. 

Before  joining  the  company,  he 
was  wdth  Westinghouse  Corp.  in 
transformer  sales  and  in  the  trans¬ 
former  engineering  department. 


I  Sptdalitts  la  Magaati€  Matarlalii  Pamaaaat  Magatts,  mad  Laatlaatad  Cans 


Kimble  Glaas  Plan! 
TV  Bulb  Plant 


Kimble  Glass  Co.,  subsidiary  of 
Owens-Illinois,  will  develop  a 
modern  television  bulb  manufactur- 
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in);  plant  at  Sayreville,  N.  J. 

The  manufacture  of  tv  bulbs  will 
start  after  the  work  of  remodelint; 
and  equipping  the  Sayreville  plant 
of  the  Kaylo  division  of  Owens-  j 
Illinois  is  completed  in  September. 
As  additional  furnaces  and  equip¬ 
ment  are  added  the  output  will  ap¬ 
proximate  150,000  tv  bulbs  per 
month. 

Shortly  some  tv  bulbs  shipped 
from  other  Kimble  plants  will  be 
completed  at  Sayreville. 

When  fully  converted  and 
equipped  the  new  plant  will  handle 
every  phase  of  television  bulb 
manufacturing  from  the  production 
of  gla.ss  to  the  forming  and  as- 
.sembling  of  the  bulb. 


Hucke  Joins  Bendix 

Hkrhert  M.  Hucke  has  been  ap¬ 
pointed  staff  assistant  to  the  gen¬ 
eral  manager  of  the  Bendix  Radio 
Division  of  Bendix  Aviation  Corp., 
it  was  announced  by  E.  K.  Foster, 
vice-president  and  general  manager. 


Hurburt  M.  Huck* 


Mr.  Hucke  will  work  with  long-  j 
range  planning  and  the  coordina-i  j 
tion  of  administrative  activities  at 
the  Bendix  plant  in  Towson,  Md. 
Prior  to  his  pre.sent  appointment 
he  was  employed  by  RCA  as  admin¬ 
istrator  bf  facilities  planning  in  the 
Engineering  Products  Department 
at  the  Victor  Division. 

In  1926,  Mr.  Hucke  joined  RCA 
as  a  radio  engineer  and  was  pro¬ 
moted  through  the  positions  of  shop 
foreman  and  sales  engineer  prior 
to  joining  United  Air  Lines  as  an  , 


Planned,  in  it5  uni(|iie  way,  to  be  a  brilliant  part  of  the  pattern  of 
Britain's  “  Royal  Year  ”,  the  1953  Radio  Show  will  be  the  finest  yet. 
On  display  will  be  the  newest  developments  in  Radio,  Television, 
Teleeominunications  and  Elertronies.  During  the  period  of  the 
Radio  Show,  the  Society  of  British  Aircraft  Constructors  —  to  whose 
work  the  British  Radio  Industry  makes  so  vital  a  contribution — will 
be  staging  their  annual  Flying  Display  at  Farnborough.  Make  your 
arrangements  now  for  your  visit  to  both  of  these  important  events. 


BRITISH  MATIOHAL 

RADIO  SHOW 

LOHDOM  •  Sept.  1-12 


l nforvuition  brot-hurm  tnatf  be.  obtained  from 

THE  RADIO  INDUSTRY  COUNCIL 

69  Kussell  Square,  London,  W.C.l,  England 
tklki;ramh:  oioarion,  wkstcknt,  londom 
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aviation  radio  engineer  in  1931. 
He  served  as  chief  communications 
engineer  for  United  before  leaving 
to  become  a  staff  radio  engineer  for 
the  Air  Safety  Board  of  the  U.  S» 
in  1939. 

Mr.  Hucke’s  second  tour  of  duty 
with  RCA  was  begun  in  1940  when 
he  was  named  manager  of  commer¬ 
cial  and  military  aviation  radio 
sales  for  the  Engineering  Products 
Department  of  the  RCA  Victor 
Division.  He  remained  with  the- 
department  through  successive  pro¬ 
motions  as  manager  of  communica¬ 
tions  and  specialty  sales  in  1947, 
manager  of  product  coordination 
two  years  later,  and  administrator 
of  facilities  planning  in  1952. 


The  Secret 
is  in  the  CORE! 


Qiannini  Constructs 
New  Western  Plant 

G.  M.  Giannini  &  Co.,  Inc.  began, 
the  construction  of  a  new  func¬ 
tional  scientific  instrument-assem¬ 
bly  building  in  Pasadena.  Land  and 
improvements  will  cost  in  excess 
of  $400,000.  The  new  building  will 
cover  an  area  of  24,000  sq  ft  and 
will  have  reinforced  concrete  walls. 
It  will  accommodate  over  200  em¬ 
ployees  engaged  in  assembly  opera- 


Hidden  in  the  heart  of  your  product  is  the 
little  component  that  means  the  big  difference 
between  robust,  responsive  performance  and 
mere  adequacy  .  .  .  between  long  life  ex¬ 
pectancy  and  premature  failure.  Give  your 
product  the  core  it  needs  to  deliver  its  full 
performance  potential.  Specify  a  Moldite 
core  specifically  designed  and  precision-made 
for  your  equipment. 


AAAGNETIC  IRON  CORES  •  FILTER  CORES 
MOLDED  COIL  FORMS  •  THREADED  CORES 
SLEEVE  CORES  •  CUP  CORES 


FULL  tERFORMANCE  POTENTIAL  FOR  YOUR  EQUIPMENT 
\  WITH  CORES  BY 

NATIONAL 


N«w  Giannini  plant 


tions.  Completion  of  the  new  plant 
is  expected  in  six  months. 

According  to  Gabriel  M.  Giannini, 
president  of  the  company,  the 
modern  building  has  been  specifi¬ 
cally  designed  to  insure  the  correct 
lighting,  temperature,  humidity, 
dust  and  sound  control  necessary  in 
precision  instrument  manufacture. 


Samples  promptly 
submitted  upon  request 
for  design,  pre-production, 
ond  test  puposes 

SEND  FOR  CATALOG  110 


Air  Associates  Name 
Sereno  and  Terry 

J.  E.  Ashman,  president  of  Air  As¬ 
sociates  Inc.,  announced  the  ap¬ 
pointment  of  C.  A.  Sereno  as  chief 
engineer  of  the  corporation  and 
C.  B.  Terry  as  general  manager  of 
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How  about 
the 

NUCLEAR 

field? 


Thrre  are  a  good  many  adver- 
liwrs  using  tLECTRONlCS 
who  should  also  be  advertising  in 

NUCLEONICS. 

Particularly  in  instrumentation 
and  laboratory  equipment,  there 
is  a  cross-over  of  use  in  the  elec¬ 
tronic  and  in  the  nuclear  held. 

But,  there  is  very  little  cross¬ 
over  in  the  subscriber  lists  of  the 
two  publications  —  a  matter  of  a 
few  percentage  p«>ints. 

It  is  quite  possible  that  you  are 
doing  an  effective  presentation  of 
your  products  and  abilities  in  this 
excellent  issue,  but  are  missing 
such  presentation  before  one  of 
the  fastest  growing  helds  in  the 
country’s  history  — the  held  of 
atomic  energy. 

The  sales  representatives  of 
ELECTRONICS  are  also  the  sales 
representatives  of  NUCLEONICS. 
They  have  much  evidence  pointing 
to  the  opportunities  in  this  great 
NEW  held.  Ask  them  to  show  yon 
what  your  potentials  can  be. 


NUCLEONICS 


A  McGraw-Hill  Publication 
330  West  42nd  St. 

New  York  36,  N.  Y. 


Smm  ff  C«tolo«  IM2f 


The  fastest,  easiest  method  for  engraving 
individual  nameplates,  dials  and  panels. 

*  Automatic  depth  regulator 

*  Engraves  1 5  sizes  from  One  Master  alphabet 

*  Equipped  with  self-centering  device 


NEW  HERMES/  Inc*  i3-i9  u  nivertity  Place,  N  Y  3,  N  Y. 

tn  Canado  .359  Si.  Jomei  St  ,  Montreal  •  Solei  repreientotiyei  in  principal  ciliei 
World's  largest  Manufacturer  of  Portable  tngranng  Machines 


NEW  HERMES/  Inc.  13-19  University  Place,  N  Y  3,  N  Y. 


asfg&ll 


for  SMALL 
UNIT 

PACKAGING 


PimCT  PKODUCT  PPOTeCTION 

Tear  aMrehcmdUe  arrivee  at  lie  deetlaatioa  la  A-1  coadlttoa.  Cerraqated  eeaeiraetioa 
prerldae  etreaqer.  more  rigid  boxes  with  greater  shock  prolectira  Ibaa  ordiacoy 
eordbeard  boxes. 


Order  "MEUABLE  MAllSBS"  mcKto  by  Cerrugoted  Paper  Products,  lac.  The  lower 
cost,  ease  oi  ossembiT.  speed  ot  pacluag  oad  light  weight  will  briag  your  shipplag 
costs  way  dowa. 

OUR  BOXES  ALL  CONFORM  TO: 


Federal  Specification  LLL  B-631c 


tt  SIZES  m  STOCK  FOR  DOfZDIATE  DEUVZRT  .  .  .  ANYWHERE 
ROZES  MADE  TO  YOUR  SPECtnCATIOHB  AT  MO  INCREASE  Of  PRICE. 
For  catolog,  price  list  aad  free  soaipJs  writer 

CORRUEATED  PAPER  PRODUCTS,  INC. 
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For  Parts  that  must  be 
F— PUT  BACK— BUnOI 


the  company’s  electronic  equipment 
division. 

Mr.  Sereno,  formerly  chief  en¬ 
gineer  of  the  company’s  aircraft 
products  division,  will  now  head  up 
the  overall  engineering  activities  of 
the  corporation. 

Mr.  Terry,  formerly  chief  en¬ 
gineer  of  the  company’s  electronic 
equipment  division,  replaces  C.  K. 
Krause  who  has  resigned. 


American  Laboratories 
Plans  Expansion 

Leon  Riebman,  president  of  Ameri¬ 
can  Electronic  Laboratories  of 
Philadelphia,  announced  the  pur¬ 
chase  of  48  acres  of  land  near 
Colmar,  Pa.  to  be  used  for  expan¬ 
sion  purposes. 

Two  buildings,  for  research  and 
production,  are  now  under  con¬ 
struction.  One  01  them  will  be  used 
for  antenna  experimentation  while 
the  other  will  be  used  as  an  adjunct 
to  other  high-frequency  experi¬ 
ments  now  being  conducted.  The 
company  specializes  in  the  produc¬ 
tion  of  electronic  instruments  for 
medical  research. 


LOCKS  TIGHT  WITH  A  QUARTER  TURN 

Always  at  correct  tensiort 


Lion  Fasteners  are  right  for  buttoning  parts  that  must  be  removed 
repeatedly  for  inspection,  maintenance,  or  other  reasons. 

Vibration  and  shock  can't  loosen  a  Lion  Fastener.  Even  on 
inexperienced  service  man  can't  replace  it  wrong.  A  quarter  turn 
opens  it.  Another  quarter  turn  locks  it.  The  tension  is  designed 
into  if. 

Lion  Fastener  Spring  Assembly  is  quickly  spot  welded  or  riveted 
in  place.  The  stud  cannot  be  lost.  It  is  grommeted  tight  to  the  sheet. 
'They  will  button  sheets  .040  plus  or  .020  minus  over  or  under  standard 
rating.  'The  misaligiunent  is  as  much  os  .156.  The  one-piece  forged 
stud  is  tested  to  1425  lbs.  Write  today  for  demonstration  kit  and 
application  data. 


Cinch  Makes  New 
Appointments 

Lester  W.  Tarr,  president  of  Cinch 
Manufacturing  Corp.,  announced 
that  responsibilities  within  the  com- 


TYPICAL  APPLICATIONS:  INSPECTION  PLATES  •  COWLING 
ELECTRICAL  PANELS  •  CABINE'TS  •  DUCTWORK 


yrrr  demonstration  kit  contains 

sample  Lion  Fasteners  to  help  you  visualize  their 
adoptability  to  your  product.  Write  on  your  company 
letterhead.  No  obligation. 


pany  have  been  assigned  as  follows : 
vice-president  and  general  manager, 
E.  J.  Pool ;  sales  manager,  Stewart 


H  fasteners,  INC.  m 

500  MAIN  ST.,  HONEOYE  FALLS,  N.  Y, 
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Pfannstiehl;  chief  engineer  for  all 
plants,  A.  C.  Corner;  production 
manager  and  planning,  Chas.  Peter¬ 
son  ;  factory  manager  Chicago,  Jack 
Little;  assistant  factory  manager 
Chicago,  George  Hart. 

Mr.  Pool  has  been  associated  with 
the  company  for  23  years.  He  was 
previously  vice-president  in  charge 
of  sales. 


STANDARD 

SIGNAL 

GENERATOR 


13  ke  Vnmodulaied  i.arrttr 


GE  Changes  a  Name 

A  CHANGE  in  the  name  of  GE’s  Re¬ 
ceiver  Department  has  been  an¬ 
nounced  by  W.  R.  G.  Baker,  vice- 
president  and  general  manager  of 
the  Electronics  Division.  Hence¬ 
forth  the  department  will  be  known 
as  the  Radio  and  Televisiop  Depart¬ 
ment.  The  new  name  was  decided 
upon  as  being  “more  descriptive  of 
the  nature  of  the  work  performed”. 


AM  WITHOUT  FM 


24  kc  Carrier  modulated  at  1000  cps 


100%  MODULATION 


Marconi  Appoints 
Works  Managers 

Marconi’s  Wireless  Telegraph 
Co.  Ltd.  has  created  a  new  post  of 
general  works  manager  of  all  works 
and  model  shops  of  the  company.  It 
will  be  filled  by  Robert  Telford  who 
was  formerly  assistant  to  the 
general  manager. 

Mr.  Telford  joined  Marconi  in 
1937.  When  a  new  factory  was 
opened  at  Hackbridge  in  1941  for 
making  airborne  radio  and  portable 
radio  for  the  resistance  movement, 
he  was  made  manager.  From  1946 
and  for  the  next  four  years  Mr. 
Telford  was  managing  director  of 
a  Marconi  subsidiary  in  Brazil. 


J20  kc  Carrier  modulated  at  400  cp$  — 
audio  \ource  on  lower  trace  shows  fidelity 


Excellent  amplitude  modulation  tjp' .  ’  .  ’  ,  V  Rffl 

is  an  outstanding  feature  —  a.m.  |  ^ ^  j  fEjl 

accompanied  by  unmeasurable  i  •  '7*  '  **‘** ’• /' E® 

f.m.  Other  features  include:  —^,1^  . 1  i[ 

Wide  range  —  IS  kc  (or  less)  to  I  L 

me  on  >1  ^  A 

tion  full-vision  scale.  Crystal 
Accuracy  —  0.01%  with  built-in 

I  me  harmonic  source.  High  Output  —  4  volts  down  to  0.4  microvolts. 
Flexible  Modulation  —  internal  400  and  1,000  cps,  external  50-10,000  cps  within 
a  db.  Also  incorporated  :  automatic  level  control,  negative  feed-back,  modulation 
monitoring  by  dual-rectification  and  variable  impedance  termination  with 
animated  diagram. 

A  signal  generator  also  ideal  as  a  video  oscillator  for  wide-band  television  systems. 


New  Company  Born 

Deltron  Inc.  of  Glenside,  Pa.  was 
recently  formed  to  manufacture 
precision  electronic  test  equipment. 
The  line  features  a  phasemeter  of 
unique  design.  An  impedance  bridge 
and  other  items  will  be  added  in  the 
near  future. 


National  Elects 
Johnson  to  Board 

John  S.  Johnson,  assistant  to  the 
president  of  the  U.S.  Rubber  Co„ 
WEIS  recently  elected  a  member  of 
the  board  of  directors  of  the  Na- 


Specialists  in  Communication  Test  Equipment 

BEAVER  STREET  •  NEW  YORK  4 


CANAOAi  CANADIAN  MARCONI  CO..  MARCONI  SUILDING,  1442  TRENTON  AVENUE.  MONTREAL 
■NOLAND!  Hoad  Offica:  MARCONI  INSTRUMENTS  LIMITED  •  ST.  ALiANS  •  HERTS. 

Mtntfint  Agantt  in  Export;  MARCONI’S  WIRELESS  TELEGRAPH  COMPANY  LIMITED 
MARCONI  HOUSE.  STRAND  •  LONDON  •  W.C.2 
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One  of  EDIN’S  High  Stability 
Amplifiers  Will  Meet  YOUR 
Most  Critical  Recording 
Requirements  — - 


tional  Co.,  Malden,  Mass. 


Edin  Model  8105  Direct-Coupled  Amplifier 

Four  stage  amplifier  for  study  of  steady 
state  and  varying  phenomena.  Ampli- 
fies  signals  from  .25  mv  to  100  volts. 
— Linear  response  from  DC  to  2500  cps. 
^  ^  extended  range  to  10,000  cps. 

*  -  Loy,  drift,  low  impedance  output.  De¬ 

signed  especially  to  drive  Edin  record¬ 
ing  galvanometers. 


Edin  Model  8122  Condenser-Coupled  Amplifier 

Dual  use:  high  gain  condenser-coupled 
,  amplifier,  voltage  gain  of  10,000;  or 
low  gain  direct-coupled  amplifier,  voit- 
age  gain  of  250  by  a  fiick  of  the 
switch.  Records  voltage,  current  char- 
acteristics;  venous,  arterial  manometer 
pressure,  vibration  studies,  electro¬ 
cardiograms,  etc. 


Jolui  8.  Johiuoa 


He  joined  U.S.  Rubber  in  1931  as 
a  member  of  the  central  sales 
orpranization.  During  World  War  II 
he  headed  the  Tire  Division  of  the 
War  Production  Board  and  in  1950 
was  appointed  assistant  to  the 
president  of  the  company. 


Edin  Model  8110  Universal  Carrier  Amplifier 

Used  with  an  Edin  Oscillograph  Re- 
corder,  system  measures  resistive,  in- 
ductive  or  capacitive  changes.  Bridge 
and  galvanometer  combination  indi- 
cates  degree  of  bridge  unbalance  plus 
phase  direction.  Measures  strains,  pres- 
sure,  temperature,  displacements, 
acceleration  or  force  with  a  transducer 
bridge  circuit. 


Nuclear  Company 
Changes  Its  Name 

James  A.  Schoke,  president  of 
Nuclear  Instrument  &  Chemical 
Corp.,  has  announced  that  future 
advertising  and  sales  promotion 
will  identify  the  company  as  “Nu- 
clear-Chicago”.  This  step  is  being 
taken  because  of  the  large  number 
of  firms  having  names  similar  to 
the  corporate  title,  which  has,  in 
some  instances,  caused  confusion 
among  users  of  the  company’s 
products. 


Combine  any  of  these  Edin  amplifiers 
with  Edin  Recording  Golvonometers  for 
o  2,  4,  6  or  8  Chonnel  System,  in  on  Edin 
Expandable  Consolette  . . . 

EFFICIENT^  COMPACT- VERSATILE— ^ 


THE  EDIN  COMPANY 

207  Main  St..  WorcMtar  8,  Matt.,  Dopt.  8 

Gentlemen ; 

Send  complete  mformotion  on  Q  the 
new  Edin  Consolette  Q  Recording  Instru¬ 
ments  Q  Componion  Amplifiers. 


Hughes  Appointed 
Assistant  to  RCA  V-P 

Appointment  of  Edward  C. 
Hughes,  Jr.,  as  assistant  to  L.  W. 
Teegarden,  executive  vice-president 
of  RCA,  was  announced  today  by 
Mr.  Teegarden. 

Mr.  Hughes  joined  RCA  in  1930 
as  a  member  of  the  staff  of  the 
Tube  Advertising  and  Sales  Pro¬ 
motion  Department,  shortly  after 
his  graduation  from  Rensselaer 
Polytechnic  Institute.  In  1937,  he 


Nomt. 


.Str«»t. 


PoMtion. 


207  Moin  St.  •  Worcottor,  Mott. 
40th  St.  •  New  York  16,  N.  Y. 
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ATTENTION 


•  ENGINEERING  LABORATORIES 

•  governmental  agencies 

•  servicemen 
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ARCO  ELECTRONICS  INC 

103  LAFAYETTE  ST,  N  Y  1 j,  N  Y 


ELECTRONIC  GLASS  WORKING  EQUIPMENT  for  RADIO,  TELEVISION  TUBES. 
INCANDESCENT  LAMPS,  GLASS  LATHES  for  HLEVISION  TUBES 

Wt  make  TramteriiMft,  Spot  and  Wire  latt  WtMort,  Wirt  Cottin^  MockiMi  and  SOO  other  itom^ 
indnpentabi*  to  yoor  prodvetioo.  Eitler  Enaiooort  ore  coottoatty  dovoloptiit  New  Eauipaioat.  n 
you  prelct  yoor  awn  d^gni,  lot  uf  build  tkein  tor  you.  Write  to  Chorlos  Eislor  who  ba*  tonrod 
The  Indutlry  over  12  years. 

Machines  tor  small  Radio  Tubes  of  all  kinds: 

High  Temperature  Hydrogen  Electric  Furnaces 

Hydro9an  atmotphtra  iMatiag  chainbar,  hydrogaa  drying  towar,  wotar  coolad  anlood- 
ing  chambar.  Iiaat  control  with  air  coolad  trantformar  with  1 1  position  top  switch. 
Automatic  tamparoturc  control  (optionol)  stondord  furnocas  From  I"  bora  1800*  C.  to 
8"  bore  1100*  C.  Molybdanum  wound  haoting  units,  loading  and  unlooding  chambora 
equipped  with  safety  doors.  Supplied  with  hydrogen  flow  gouges.  Mode  to  order  in 
many  sizes. 


HIGH  TEMPERATUHE  FURNACE  MADE  IT  ElSLER 


SILVERED 
,  MICA 


SPECIAL  KIT 
LIST  PRICE 


All  units  are  of  letters  "C”,  “D"  or 
“E"  characteristics  as  specified  and 
letter  ‘'J  "  (5%)  tolerance  and  are 
]AN  color  coded. 


THESE  KITS  CONTAIN  FIVE 
EACH  OF  THE  FOLLOWING 
ELMENCO  MOLDED  MICA 
CAPACITORS: 

47  JAN  capacity  valuas  CM20  case 
size,  mas.  dim.  25/32  x  7/16  x 
7/32",  from  5  to  1000  mmf. 
500VDCW. 

12  JAN  capacity  valuas  CM30  case 
size,  max.  dim.  13/16  x  13/16  x 
9/32",  from  1100  to  3300  mmf, 
500VDCW, 

7  JAN  capacity  valuas  CM35  cast 
size,  max.  dim.  13/16  x  13/16  x, 
11/32",  from*  3600  to  6200  mmf. 
500VDCW. 

5  JAN  capacity  valuas  CM3S  case 
size,  max.  dim.  13/16  x  13/16  x 
1 1/32",  from  6800  to  10,000  mmf. 
300VDCW. 

PER  JAN-C-5  SPECIFICATIONS 


For  broaikast  studio  master  control  and  monitor  switching  of 
ond  video  circuits  .  .  .  intercoms  .  .  .  telegroph 
.  .  .  computers  .  .  .  many  other  appfkations. 

^  ^  ^  ^  Extreme  flexibility.  Fast  ond  quiet  switching 

- may  be  held  intact  while  setting  up  others.  ,^1,... . 

Cl*0ssl)dl*  H>ol  or  remote  control. 

►  For  details  of 
this  truly 
superior  switch, 
write 

JAMES  CUNNINGHAM,  SON  A  CO.,  Inc.  *  dept,  e-s  Rochester  a,  new  york 


Copifi«<9i  of«v  of  ton  cir* 
ewiti  in  horiionlol  plono 
to  any  of  ton  vorficol. 


REGULAR 
FOIL  MICA 


SPECIAL  KIT 
LIST  PRICE 

$14000 


All  units  are  of  the  letter  "B"  charac¬ 
teristic  and  letter  "K"  (10%)  toler¬ 
ance  and  arc  JAN  color  coded. 

Sand  for  our  Fro#  illustratod  cata¬ 
log  showing  complata  lino  of  kits 
and  itoms. 


McGraw-Hill  Publishing  Co.,liic. 

SM  Weal  42ad  Street  Mew  York  81  Mew  Taek 
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WESGO 


ALUMINA 
CERAMIC 
INSULATORS 

9  High  purify . . .  frte  of  aii  impurities  such  as 
iron,  Tifania,  Aikaii  group  eiements. 


Our 

fng<iM«r<ii0 
OuportiiMflf 
will  ghdlr 
an«w*r  all 
laqaklai 
ralotiva 
to  /our 
particular 
probUmt. 

• 


•  Made  to  various  formuiations  with  Aiumina 
content  from  94%  to  a  pure  sintered  Aiumina 
with  99.85%  minimum  Ai203. 

•  Avaiiable  in  porosities  ranging  from  20% 
to  an  impervious,  vacuum  tight  body. 

•  Formed  to  dimensionai  toierances  of  pius  or 
minus  Va  %,  minimum  of  pius  or  minus  .001'. 

9  Compieteiy  homogeneous  structure. 


/  WESTERN  GOLD  & 

I  PLATINUM  WORKS 

Ceramic  Division 

589  BRYANT  ST.,  SAN  FRANCISCO,  CACIF. 


STANDARD  SIGNAL  GENERATOR 

MODEL  84— 300*1000  Megacycles 


OUTFUT  VOLTAGE:  Continuously  vorioble  from  0.1  to 
100,000  microvolts.  Output  impedance,  50  ohms. 
MODULATION;  Sine  Wove:  0-30%,  400,  1000  or  2500  cycles. 
Pulse:  Frequency,  60  to  100,000  cycles.  Width,  I  to  50 
microseconds.  Delay,  0  to  50  microseconds.  Sync,  output, 
up  to  50  volts,  either  polarity. 


kCTWEIIS  OF 

SIfeal  iseer  stirs 
lesasrilsrs 
MtSsMiilsrs 
ISN  lesei  stirs 
Ties  ViMitirl 

eer  ai«s  iwas  t  fim 
ttrssftk  Mstart 
l-C-l  IrMiss 


Hafsqrcls  MsSsri 


POWER  SUPPLY:  117  volts,  60  cycles.  (Also  available  for 
117  volts,  SO  cycles;  220  volts,  60  cycles;  220  volts,  50 
cycles.) 

DIMENSIONS:  12"  high  x  26"  wide  x  10"  deep,  overall. 
WEIGHT;  Approximately  135  pounds,  including  exlernot  line 
voltage  regulator. 


MEASUREMENTS  CORPORATION 


BOONTON  NIW  JIHSft 


PLANTS  AND  PEOPLE  (continued) 

I 

was  made  assistant  to  Mr.  Tee- 

I  garden  as  manager  of  tube  sales  to 
distributors  and  has  been  as8(x;iated 
with  him  since  that  time.  His  mo.st 
recent  assignment  was  assistant  to 
Mr.  Teegarden  when  the  latter  was 
vice-president  in  charge  of  tech¬ 
nical  products  of  the  RCA  Victor 
Division. 


Schick  Joins  Ebert 

Elliot  Schick  has  joined  the  en¬ 
gineering  staff  of  Ebert  Electronics 
Co.,  manufacturers  of  mercury 
plunger  relays.  Before  joining 
Ebert,  Mr.  Schick  was  chief  indus¬ 
trial  engineer  of  Emerson  Radio  & 
Phonograph  Corp,  He  has  also 
served  as  time  study  engineer  of 
Driver-Harris  and  as  engineer  for 
the  Corning  Glass  Co, 


Managan  Advances 
At  Victoreen 

The  Victoreen  Instrument  Co. 
has  announced  the  appointment  of 
William  W.  Managan  as  chief 
engineer  of  its  Instrument  Division. 

Mr.  Managan,  who  has  been  serv¬ 
ing  as  senior  physicist  specializing 
1  in  Geiger  tube  and  ionization 
chamber  development,  joined  Vic- 
;  toreen  in  1947  following  three  years 
j  in  radar  design  with  Naval  Re- 
!  search  Laboratory  in  Washington. 

,  His  chief  work  has  been  in  con¬ 
nection  with  x-ray  calibration 
standards. 


Aircraft  Transformer 
Names  Skobel,  Cavenaugh 

Aircraft  Transformer  Corp.  of 
Long  Branch,  N.  J.  announced  the 
i  appointment  of  Max  Skobel  as 
'  director  of  engineering  and  re- 
,  search.  In  this  capacity  Mr.  Skobel 
I  will  coordinate  the  expanding  re- 
I  search  and  engineering  activities  of 
I  the  company  in  the  field  of 
high-temperature  transformers  and 
miniaturization. 

Mr,  Skobel  was  formerly  chief  of 
the  transformer  group  in  the  Signal 
Corps  Engineering  Laboratories. 
He  was  also  head  of  the  inductive 
components  section  of  the  Armed 
Service  Electro  Standards  Agency, 
Up  to  the  time  of  this  promotion  he 
was  chief  engineer  of  the  Aircraft 
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OTHER  NEWS 


Sangamo  and  Southern 
Illinois  Cooperate 


Significant  for  immediate  indus¬ 
trial  use  and  for  national  defense 
is  a  current  research  project  in 
which  the  Southern  Illinois  Uni¬ 
versity  physics  department  and 
the  capacitor  division  of  Sangamo 
Electric  Co.  are  cooperating. 

Dr.  O.  B.  Young,  Southern’s 
physics  department  chairman,  is 
directing  the  project,  which  is  a 
study  of  the  electrical  properties  of 
oil-impregnated  paper  which  may 
be  used  as  dielectric  material  in 
capacitors. 

For  more  than  two  years  South¬ 
ern’s  physics  department  and  the 
Sangamo  Electric  Co.  have  been  co¬ 
operating  in  a  continuous  research 
program  involving  electrical  prop¬ 
erties  of  various  materials  used  or 
having  possible  use  in  the  manu¬ 
facture  of  capacitors.  Last  sum¬ 
mer’s  project  dealt  with  the  elec¬ 
trical  properties  of  untreated  paper. 


Rutgers  Offers  Course 
In  Ceramic  Dielectrics 


German  Research 
Association  Founded 


Berlin  Ultrasonic  Research  Asso¬ 
ciation  has  been  established  in 
West-Berlin  to  promote  ultrasonic  j 
basic  research  and  development 
work  in  West-Germany.  President  1 
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Transformer  Corp.  | 

David  E.  Cavenaugh  was  pro-  | 
moted  from  assistant  to  chief  en-  l 
gineer  of  the  company.  He  was  ; 
formerly  with  Bell  Telephone  ' 
Laboratories. 


The  school  of  ceramics  of  Rutgers 
University  is  now  offering  a  course 
in  ceramic  dielectrics.  The  course 
is  being  given  by  Richard  C. 
Phoenix,  instructor  in  ceramics. 
The  -  wide  interest  in  the  fifteen 
symposia  on  ceramic  dielectrics  and 
ceramic  dielectric  research  under 
way  at  Rutgers  led  to  the  initiation 
of  this  course. 


C— w  aii-M»4— w 


Naw  York 


ELECTRONIC  EQUIPMENT 
manufacturers  count  on  Anti-Corro¬ 
sive  for  fast,  dependable  service  on  all 
types  of  precision  stainless  steel  fasten¬ 
ings.  They  know  that  our  IN  STOCK 
inventory  of  more  than  8,000  items 
and  sizes  is  the  largest,  most  complete, 
in  the  industr)-.  In  addition,  our  pro¬ 
duction  capacity  is  geared  to  produce 
large  or  small  quantities  of  stainless 
fastenings,  from  large  hex  head  Iwlts  to 
tiny  #0-80  machine  screw  nuts,  faster 
and  more  economicallv! 


Write  for  Catalog  53F  today 


(m 


THI  N*.  39014  LOCK  TY9I  HlOH 
VOLTAOl  INMILATIO  SHAFT 
■XTINSION 

Mmw  IM  MIHm  DfSIONiD  FOR  AFPtICATION 
N*.  100*1  *lMf«  ■•dit  Mm  N*.  3*011 
InmlMi*  klfli  vlt«g«  gaMnttoiMtar 
■MvnHngt  mn  ■yllo*l»  at  a  Mngla  IntagraKd 
imH— Mm  Na.  39014.  Tba  gragii  •haft  l^a^^lh 
It  twRagiwRiiil  af  tha  gaaal  IhickiMM.  Tha 
•landar*  thafi  bat  gtavitlaa  fat  tcraw  Mrivar 
a*|attia«wt.  Sgadal  thafi  artamaannlt  ata 
avaHahIa  far  indattrlal  apgiicallaat.  Ixlantlati 
thaft  aatl  latulalaM  caagitag  aia  aialJa*  at  a 
•ingla  vntt  la  gravMa  acxaracy  af  aligmnatil 
aatl  aata  af  iatfallaliaa. 


JAMES  MILLEN 
MFG.  CO.,  INC. 

MAIN  OFFICE  AND  FACTORY 

MALDEN 

MASSACHUSETTS 
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J.  J.  GnMtimachgr 

^  of  the  new  organization  is  .1.  J. 
i  Gruetzmacher. 

The  activities  of  the  new  scien¬ 
tific  body  will  be  chiefly  devoted  to 
the  investigation  of  basic  problems 
,  of  ultrasonic  energy  generation  and 
1  to  questions  of  applied  ultrasonic 
I  engineering  comprising  in  some 
I  cases  also  practical  development, 
i  design  and  production  of  ultrasonic 
I  equipment  for  industrial  and  other 
commercial  purposes. 


NEDA  Asks  Lower  Freight  | 
Rates  on  Picture  Tubes 

That  defective  and  burned-out  ! 
cathode-ray  tubes  being  returned 
to  the  manufacturer  for  salvage  | 
purposes  are  entitled  to  a  lower  I 
freight  rate  than  new  tubes  wew  ' 
the  contention  of  Glenn  Gatlin, 
counsel  for  National  Electronic 
Distributors  Association,  in  an 
appearance  before  the  railroads'  i 
Classification  Committee.  I 

Mr.  Catlin  pointed  out  that  there  | 
is  a  substantial  difference  in  value 
!  between  the  two,  that  this  differ¬ 
ence  affects  the  carriers’  potential  [ 
claim  liability  and  that  it  should 
have  a  corresponding  affect  upon 
the  freight  rates.  Both  rlew  and 
defective  tubes  presently  are  rated 
at  one  and  a  half  times  first  class. 

"If  not  prevented  by  high  freight 
rates,”  he  said  "it  seems  likely  that 
as  the  more  than  22  million  tv  sets 
,  now  in  operation  get  older,  there 
I  will  be  a  marked  increase  in  the 


PRECISION 

RF  STEP  ^ 

attenuator; 

Model  AT-120  OtolOOOMC 


Small,  rugged  ladder  attenuator 
achieves  attenuation  accuracy 
and  low  vswr  from  dc  to  uhf. 
Suitable  for  all  signal  and  sweep 
generators  in  this  frequency 
range. 

Care  in  design  assures  maxi¬ 
mum  flexibility  in  mounting, 
drive,  and  types  of  input  and 
output  connections. 

Easily  adaptable  for  inclusion  in 
different  ^es  of  test  equip¬ 
ment  and  in  laboratory  and  pro¬ 
duction  test  applications. 


SPECIFICATIONS 

MAXIMUM  STEPS 

Ten  (eleven  contact  positions) 

ATTENUATION  NANCE 

Up  to  120  db  total 
Attenuation  per  step  optional 

dUTPVT  IMPEDANCE 

so  or  75  ohms  nominal 

INPUT  IMPEDANCE 

100  or  150  ohms  nominal 
50  or  75  ohms  optional 

INPUT  AND  OUTPUT  VSWR  ' 

1.1  to  1000  me  at  50  ohms 

ACCURACY 

±  .3  db  per  20  db  step  from  its  de 
value  up  to  1000  me. 


r=^  TELEVISION 
CORPORATION 

loot  FIRST  AVENUE 
A6BURY  PARK,  N.  J. 
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open  type  for 
surface  mounti 


Seated  with 
header  for 
solder 
connections 


Unit  with 
modified  aN 
fype 

conmector 


RELR'fS 


3255  WEST  ARMITAGE  AV'E 
CHICAGO  47,  ILLINOIS 


48  West  48th  St 

New  York  36,  N.  Y. 


.  fjCCMC'-t*  This  vibration  an«J 

«»rirRS.  shock-proof  Midget 
Type  Relay  is  the  answer 
*  to  numerous  applications 

j  where  unfailing  operation 
.  is  necessary,  in  faa,  it  is 

S  built  to  meet  ri|pd  Army 

This  "rugg^  little  space 

multiple  contaa  relay 
which  has  been  developed 
over  years  of  specialized 
engineering  in  the  field  by 
Sigttai  Engineering  and 
Mfg.  Co.,  manufaaurers 
of  a  comprehensive  line 
of  relays  and  signals  of 
various  designs  and  sizes. 

Writ*  for  Rollotin  MTR*« 

Cnginetring  Keprasenlalivat  in  frinfipol  Citios. 
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BBlll  A^osf  Complete  *  H 

ilectronic  v 

BUYItiG  GUIDE  HEADQUARTERS  FOR  RCA 

71953  HUDSON  aTALOG.. 


„ated, 


.  .  .  your  helping  hand  for  iv^rythingi  in 
M  Elnctronic  Eqwipmnnt.  Over  196  pages  of 
r  the  latest  in  Radio,  TV  and  Industrial  Electronics. 
''  High  Fidelity  and  PA  Sound  Equipment  PLUS 
JAN  type  Electronic  Components  with  latest  JAN 
j;  Cross-Reference  Guide.  If  it's  NEW  , . ,  HUDSON 
[  ;  has  it  FIRST  I  Lending  authorized ‘distributar  in 
j  the  East.  Send  for  your  copy  .*} .  KEEP  IT  HANDY 
for  ordering  .  .  .  It's  Quick,  Convenient .  .  .  Time 
ond  AAoney  Sovingl  ONE  Complete  Dependable 
Source  .  .  .  ONE  Order  ...  _  > 


TUBES  •  PARTS  •  BATTERIES 
TEST  EQUIPMENT  / 


Send  for  FREE  Catalog  to  Dept.  MS 


■Ml 

1 

1  RADIO  ft  ^ 
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CORD.  1 
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Sp^e^edUuf  'X-dcuf,  P  luUQ<yixiyi%luf. 


•  P  M  DC  MOTORS  t  GTNTRATORS  •  CAPACITOR  TYPE  MOTORS 
DC  MOTORS  t  GENERATORS  •  SHADED  POIE  MOTORS  7  4  6  Pole 


UNIVERSAL  MOTORS 
•  P  M  AC  GENERATORS 
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replacement  of  burned-out  cathode- 
ray  tubes  with  a  corresponding  in¬ 
crease  in  the  movement  of  old  tubes 
from  dealers  to  distributors  and 
from  distributors  to  tube  manufac¬ 
turers. 

Other  appearances  before  the 
Committee  in  support  of  the  reduc¬ 
tion  were  made  by  Ben  Young, 
assistant  traffic  manager.  Zenith 
Radio  Corp.;  Jerry  Warner,  traffic 
department.  Motorola  Radio;  Otto 
Skwarek,  traffic  manager  of  the 
Rauland  Corp.  All  are  in  Chicago. 

The  Committee  took  the  request 
under  advisement. 


Manufacturing  X-Kay  equipment  rail*  fur 
preciaiun  and  dependalnlity  in  every  part. 

That’s  v»hy,  vthen  the  nation’s  three  leading 
manufacturers  of  X-Kay  machines  chose  the 
motor  that  moves  the  delicate  negative  holders, 
they  selected  motors  designed  and  built  by 

These  tiny  motors  of  1  /.yOO  h.p.  (intermittent 
service)  provide  the  relialde,  steady  source  of 
l>uMrr  that  revolves  the  negative  changing 
mechanism.  After  a  photo  is  made,  the  exposed 
negative  v»ith  its  lens  and  shutter,  are  auto¬ 
matically  moved  aside  and  a  new  unit  moved 
into  the  ready  position.  Handling  this  task 
demands  an  even,  slow  application  of  power  to 
avoid  damage  to  the  delicate  mechanism.  This 
is  typical  f>f  the  many  unusual  applications  to 
which  KKI*(X)-drsigned  motors  have  l>een  put. 

If  your  particular  problem  calls  for  spe<-ial 
design,  or  merely  for  standard  motors  that  can 
handle  the  toughest  service,  you’ll  find  that 
is  the  source  on  which  to  drp<‘nd.  Out 
of  the  many  unusual  requirements  filled  hy 
KF;I*(!0  engineers  has  come  experience  unsur¬ 
passed  in  industry  and  always  at  your  dis|M>sal. 

Kqually  important,  the  hKPC.O  plant  is  well- 
equipped  ami  stalTed  to  turn  out  motors  for 
you  on  a  mass-production,  low-cost  basis 
when  necessary. 


Glinski  Conducts  Course 
On  Computers  at  McGill 

The  growing  demand  for  the  appli¬ 
cation  and  use  of  digital  and 
analogue  electronic  computers  in 
Canada  has  stimulated  the  thinking 
of  Canadian  Universities  in  featur¬ 
ing  special  courses  in  the  study  of 
this  important  field. 


Writs  tsdsy  far  cemplsts  ilstaiU 
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ELECTRO  ENGINEERING  PRODUCTS  CO. 

*09  W.  LAKE  STKEET,  CHICAGO  «,  ILLINOIS 


A  BITTER  TOOL  for  ELECTRONIC  ENGINEER  or  RESEARCH  SCIENTIST 


•  A  precision  instrument  for  the 
generation  of  accurate  and  variable 
time  intervals  from  .8  to  100,000 


TIME  DELAY 
GENERATOR 


Low  jitter 
High  resolution 
High  duty  factor 
Direct  reading 
Fast  rise  time 


Alto  ayailablo :  Model  A-d— ,00001  to  10  seconds. 

Writs  for  cemploto  data: 

Our  bullotint  E-A-2  and  E-A-4 

ELECTRONICS  CO., 

>707  i.  KOSIKTSON  tLVD.,  CULVER  CITY,  CALIFORNIA 


George  GUaaU 


George  Glinski,  president  and 
director  of  development  of  Com¬ 
puting  Devices  of  Canada  is  now 
giving  his  second  year  extension 
course  on  analogue  computers  at 
McGill  University.  The  acceptance 
of  this  course  at  McGill  led  Ottawa’s 
Carleton  College  to  take  up  the 
challenge  and  their  first  extension 
course  in  digital  computers  has  just 
been  successfully  finished  under  his 
guidance. 
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NEW  BOOKS 


Standard 


Numerical  Methods 
In  Engineering 

By  Mario  G.  Salvadori,  Columbia 
Univeraary  and  Melvin  L.  Baron, 
Columbia  University.  Prentice-Hall, 
Inc.,  New  York,  1952,  258  pages,  $6.65. 

Publication  of  the  first  edition  of 
Sokolnikoff’s  “Higher  Mathematics* 
for  Engineers  and  Physicists”  in 
1934  started  a  trend  which  has  re¬ 
sulted  in  publication  to  date  of  some 
25-30  mathematical  texts  of  a  cer¬ 
tain  genre.  The  common  basis  of 
these  books  lies  in  their  author’s 
effort  to  provide  the  better  under¬ 
graduate  student,  the  graduate  stu¬ 
dent,  or  the  professional  worker  in 
the  various  domains  of  technology 
and  applied  science  with  a  grasp  of 
that  content  of  mathematical  analy¬ 
sis  beyond  the  elementary  calculus 
which  is  more  or  less  essential  to 
ready  undevstanding  and  facile  use 
of  modern  day  theory.  Among  these 
texts  one  may  remark,  as  especially 
suited  to  the  needs  of  the  communi¬ 
cations,  electronics,  or  servomech¬ 
anisms  specialist,  are  those  by  L. 
Pipes,  S.  Schelkunoff  and  A.  Bron- 
well  and — especially — that  very  in¬ 
clusive  text  by  A.  Angot,  “Comple¬ 
ments  de  Mathematiques  a  I’Usage 
des  Ingenieurs  de  I’Electrotech- 
nique  et  des  Telecommunications”, 
Editions  de  la  Revue  d’Optique, 
Paris  edition  2,  1952,  688  pages. 

Salvadori’s  book,  which  evolved 
from  a  set  of  mimeographed  lecture 
notes  prepared  for  use  in  the  fifth 
of  an  integrated  sequence  of  five 
courses  inaugurated  some  twelve 
years  ago  in  the  School  of  Engi¬ 
neering  at  Columbia  University, 
whereat  the  author  is  an  Associate 
Professor  of  Civil  Engineering,  is 
written  for  much  the  same  reader: 
in  fact,  “it  is  addressed  to  students 
of  engineering,  physics,  chemistry, 
[applied]  mathematics,  and  to  any 
individual  desiring  to  become  ac¬ 
quainted  with  numerical  methods  in 
order  to  apply  them  in  his  profes¬ 
sional  work.”  However,  it  comple¬ 
ments,  rather  than  parallels,  the 
above-mentioned  texts:  for  its  con¬ 
tent  comprises  an  area  little  covered 
in  the  latter — namely,  “those  ele¬ 
mentary  numerical  procedures 
which  are  needed  most  often  in  the 
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NEW  BOOKS 


solution  of  technical  problems”. 

The  broad  aspects,  major  detail, 
and  general  allocation  of  content  in 
the  five  chapters  of  the  book  are  in¬ 
dicated  by  the  following  epitomiza- 
tion:  I.  The  Practical  Solution  of 
Algebraic  and  Transcendental 
Equations  (pp.  1-44) :  encompass¬ 
ing  discussion  of  Descartes'  rule  of 
signs,  Friedman's  method  for  solv¬ 
ing  algebraic  equations,  Newton's 
method  applied  both  to  algebraic 
and  to  transcendental  equations, 
and  Gauss',  Cholesky's,  the  relaxa¬ 
tion,  and  the  Gauss-Seidel  iteration 
methods  for  solving  sets  of  linear 
algebraic  equations;  II.  Finite 
Differences  and  Their  Applications 
(pp.  45-90) :  Taylor  expansions, 
backward,  forward  and  central 
differences,  the  Gregory-Newton  in¬ 
terpolation  formulas,  the  trapezoi¬ 
dal  and  parabolic  rules  for  numer¬ 
ical  integration,  and  Richardson's 
extrapolations:  III.  The  Numerical 
Integration  of  Initial  Value  Prob¬ 
lems  (pp.  91-132) :  principally,  ad¬ 
vance  of  several  particularly  useful 
methods  for  solving  such  first  and 
second-order  differential  equations ; 
IV.  The  Numerical  Integration  of 
Ordinary  Boundary-Value  Problems 
(pp.  133-166) :  step-by-step  inte¬ 
gration,  use  of  central  differences, 
relaxation  and  certain  associated 
special  techniques ;  and  V.  The 
Numerical  Solution  of  Partial  Dif¬ 
ferential  Equations  (pp.  167-252) : 
solution  of  the  Laplace,  Poisson  and 
biharmonic  equations  by  relaxation, 
iteration  and  other  finite-difference 
procedures,  utilizing  rectangular, 
skew  and  polar  coordinates. 

Presentation  is  concise,  discus¬ 
sion  is  tersely  phrased,  and  content 
is  unified  by  the  basic  theme  of 
finite-difference  technique ;  the 
mode  of  approach  is  through  em¬ 
phasis  on  specific  illustration  rather 
than  abstract  proof;  on  the  whole, 
the  theory  advanced  appears  to  be 
free  from  gross  error;  each  of  the 
various  procedures  discussed  is 
elucidated  by  one  or  more  simple — 
yet  sufficiently  general — illustrative 
problems  chosen  from  among  di¬ 
verse  fields  of  engineering;  self¬ 
practice  and  self-test  of  mastery  of 
content  are  afforded  by  inclusion  of 
some  four  hundred  well-chosen  and 
diversified  problems,  half  of  which 
have  appended  answers.  The  ex¬ 
cellent  binding,  neat  typography. 
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remarkably  effective  display  of  nu¬ 
merical  data,  well-executed  line 
drawings,  and  a  comprehensive 
index  contribute  to  ease  of  use  and 
ready  grasp  of  content. 

Some  who  peruse  this  text  will 
wish  that  it  contained  a  more  com¬ 
plete  set  of  references,  suggestive 
of  preferred  supplementary  read¬ 
ing.  In  this  thought,  and  comple- 
mentive  of  certain  of  the  context, 
the  reviewer  would  remark:  the 
considerable  value  of  the  extensions 
of  Lin’s  method  recently  effected  by 
Luke  and  Ufford  {Journal  of  Math¬ 
ematics  and  Physics,  volume  30, 
1951,  pp.  94-101)  and,  especially, 
A.  C.  Aitken  {Proceedings  of  the 
Royal  Society  of  Edinburgh,  volume 
63A,  1951,  pp.  174-191)  ;  the  unique 
material  on  the  solution  of  partial 
differential  equations  by  relaxation 
and  iteration  methods  encompassed 
in  the  book  by  L.  E.  Grinter  (edi¬ 
tor),  “Numerical  Methods  of  Analy¬ 
sis  in  Engineering”,  Macmillan 
Company,  New  York,  1949,  see 
especially  Chapter  10;  the  compre¬ 
hensive  discussions  of  finite-differ¬ 
ence  solution  of  ordinary  differen¬ 
tial  equations  contained  in  W.  E. 
Milne’s  and  in  L.  M.  Milne-Thom- 
son’s  books  on  finite  differences; 
and  P.  S.  Dwyer’s  recent  book  de¬ 
voted  largely  to  methods  of  solution 
of  sets  of  linear  algebraic  equa¬ 
tions. 

The  reviewer  is  of  the  opinion 
that  within  the  limitations  of  con¬ 
tent  and  purpose  as  projected  by 
the  author,  the  latter  has  produced 
an  admirable  text,  one  which  can 
be  recommended  without  reserva¬ 
tion  to  the  teacher  or  practicing 
engineer  who  seeks — for  classroom 
use  or  self-study — a  well-written, 
clearly-presented  and  easily-grasped 
account  of  those  numerical  pro¬ 
cedures  which  over  the  past  dec¬ 
ade  have  come  into  considerable 
everyday  use  in  all  branches  of 
telecommunications  and  applied 
electronics. — Thomas  J.  Higgins, 
University  of  Wisconsin 
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Filter  Design  Data  for 
Communication  Engineers 

By  J.  H.  Molb.  John  Wiley  &  Sons, 
Inc.,  New  York,  1952,  252  payee,  $7.50. 

Almost  fourteen  years  have  passed 
since  Darlington  published  his 
classic  paper  in  which  he  showed 
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AVAHABLEM: 
12  -  IB  -  34 . 34 
CONTACTS 


SERIES  E-Z-16 


1.  Sfcint  complotoly  onclofod  and  rotalnod 
lit  fcgrril  riding  Imida  moulding  to  that 
dirt  cannot  Imgalr  oloction  of  contoctc. 

3.  Pin  contact  it  of  unifenn  diianolor  and 
doot  not  contain  any  undorcut  to  wookon 


3.  Sinco  tho  pin  contact  it  of  uniform  diam* 
otor  and  doot  not  contain  any  undorcutt, 
foil  curront  capacity  it  carriod  unintorrupt- 
odly  tiirouA^  t^  pin  contact.  Sinco 
tbo  tpring  iMnrol  and  comprottion  tpring 
do  not  rido  on  tlio  pin  contact,  no  curront 
to  carriod  envoy  frM  Mio  pin  contact. 

4.  Sinco  llw  tpring  borrol  which  complotoly 
roMnt  tho  comprottion  tpring  ridot  orithin 
tho  urollt  of  tho  mouldod  toctlon  and  doot 
not  rido  on  tho  pin  contact,  tho  pin  con¬ 
tact  hot  tho  nocottory  froo  Booting  action 
to  ottontloi  for  tolf-aiignmtnt. 

5.  lotromo  vibration  coimot  olfoct  Ihit  con¬ 
tact  ottombiy  ctructurolly  or  oloctricolly 
tinco  it  it  a  pormonontly  ofRuod,  ir- 
rtmovobio  componont,  which  cannot  bo 


SPRING  LOADED 
CONTACT  FOR 
EASY  RELEASE. 


4.  Pin  contact  |Ko|octt  abovo  tpring  borrol 
to  immodiotoly  tolf-olign  ittolf  with  tockot 
contact  boforo  tpring  it  comprottod. 
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Avoilablo  In  12,  IB,  34,  and  34  centoett 
for  #16  AWG  Wiro. 

PKECISION  WIPING  CONTAaS  inturo  cloan 
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FLOATING,  NON-ltOTATING  CONTACTS  on 
plug  and  rocoptoclo  Inturo  tolf  olignmont  of 
each  Individual  contact. 

POIAKIZATION  it  unuiually  potitivo  with  an 
wtra  hoavy  rovorto  guide  pin  and  tockot. 

PRECISION  MACHINED  CONTACTS  from  tpring 
tompor  photphor  bronco  on  the  plug  and  tho 
mating  pin  contoett  oro  of  prociiion  machined 
broil  to  inturo  tho  uniformity  nocoiiory  for 
moclmum  current  capacity  and  minimum  volt¬ 
age  drop.  Contocti  ore  tilvor  plotod  with 
gold  plotod  flniih  for  low  rotlitonco  and 
non-corrotlon. 


•  Croopogo  path  botwoon  contocti . 1/4*  Min. 

•  Air  ipoco - - - 1/B*  Min. 

•  Mechanical  Spacing _ _ 4/32* 

MAntlAlS; 

•  Mineral  Bllod  Molamino,  MIL-PI 4A,  Bomo  ro- 
litlonl,  high  dioloctric  mid  mechanical  itrongth 
with  unut^ly  long  offoctivo  croopogo  mok- 
Ing  Ihoco  cormoctort  ideally  lultod  for 
optratlon  above  normal  oitituilot  at  well  at 
at  tea  level.  Standard  mertorial  utod  on  thit 


Plathon  Roinforcod  Iglotil  Alhyd  typo  440A 
for  high  Imnoct  itrongth  and  orc-rotiitanco, 
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how  to  design  constant-fc  and  m- 
derived  filter  configurations  which 
produce  optimum  desired  attenua¬ 
tion  shapes.  Yet,  at  a  surprising 
rate  we  are  still  being  supplied 
with  text  books  and  design  data 
books  which  deal  with  filter 
synthesis  by  the  approximate  image- 
parameter  method.  For  intro¬ 
ductory  text  books  and  books  deal¬ 
ing  in  a  very  general  way  with  the 
filter  problem,  there  is  some  excuse 
for  continuing  to  pre.sent  the  image 
parameter  method,  which  can  be 
explained  to  students  in  a  relatively 
.short  period  of  time.  And,  though 
the  synthesized  network  calls  for 
element  values  which  often  are  in 
error  by  more  than  100  per  cent 
(compared  to  optimum  element 
values),  at  least  the.se  non-optimum 
values  are  obtained  in  a  very 
simple  manner.  However,  on  an 
engineering  level  these  reasons 
should  not  apply.  The  continued  use 
of  image-parameter  methods  in  a 
modern  book  for  practicing  en¬ 
gineers  apparently  means  that  not 
enough  years  have  passed  to  pro¬ 
duce  the  engineer  with  the  desire, 
the  knowledge  and  the  time  to  com¬ 
pile  a  design  data  book  ba.sed  on 
the  modem  methods  of  insertion- 
loss  theory. 

Dr.  Mole  mentions  Darlington’s 
method  but  makes  the  point  that  it 
requires  greater  knowledge  of 
mathematics  than  is  pos.se.ssed  by 
the  majority  of  design-develop¬ 
ment  engineers;  this  point  does  not 
apply,  however,  to  a  design  data 
book  such  as  the  present  book  is 
purported  to  be,  for  as  the  author 
himself  points  out,  the  interest  is 
not  in  the  mathematical  procedures 
but  in  the  end  result — the  design 
data. 

Although  this  reviewer  cannot 
recommend  this  design  book  from 
the  point  of  view  that  it  does  not 
supply  the  purcha.ser  with  modern 
optimum  filter  design  data,  he  can 
recommend  it  as  supplying,  in  a 
carefully  thought  out  and  useful 
form,  most  of  the  old  and  also 
some  new  approximate  image-para¬ 
meter  design  data.  The  author  is 
to  be  specially  commended  for  the 
many  examples  he  has  included  in 
each  chapter. 

Chapter  I  defines  the  terms  and 
symbols  u.sed  and  gives  a  summary 
of  his  design  procedure.  From  a 
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conveniently-used  and  approxi- 
mately-correct  graph  one  finds  the 
cutoff-frequency  Q  required  in  the  i 
coils  of  a  low-pass  filter  to  satisfy  j 
a  specified  rate  of  cutoff.  Then, 
knowing  the  actual  coil  Q’s  being  | 
used,  the  graph  plus  another  graph 
give  the  approximate  number  of 
circuit  elements  required  and  the 
cutoff  frequency  to  be  used  in  the 
usual  image-parameter  element- 
value  equations.  After  finding  this 
cutoff  frequency  the  curves  given 
in  Chapter  8  are  used  to  choose  a 
filter  and  to  find  the  ihfinite  at¬ 
tenuation  frequencies  so  chosen 
that  reject-band  Tchebyscheff  be¬ 
havior  is  obtained.  These  curves 
also  give  the  frequency  at  which 
the  image  attenuation  first  reaches 
the  required  reject  band  attenua¬ 
tion,  i.e.,  the  important  point  which 
defines  the  edge  of  the  reject  band. 
Because  this  is  not  the  actual  at¬ 
tenuation  the  usual  procedure  is 
recommended  of  designing  for  a 
reject  band  image  attenuation 
which  is  6  db  greater  than  the  re¬ 
quired  attenuation. 

The  first  two  graphs  mentioned 
are  of  no  use  w'hen  high-Q  elements 
are  available.  In  this  case  the  cut¬ 
off  frequency  is  apparently  then 
made  to  coincide  with  the  desired 
accept  band'  edge  and  the  graphs 
of  Chapter  8  are  used  directly. 
However,  for  this  case  appreciable 
ripples  w’ill  be  present  in  the  pass- 
band  and  the  recommended  method 
of  dealing  with  this  problem  is  not 
quite  clear;  apparently  it  is  to  add 
additional  terminating  sections  if 
necessary. 

The  filter  synthesis  data  which 
an  engineer  would  use  is  contained 
in  the  graphs  of  Chapters  8  and  9 
and  the  summarizing  graphs  of 
Chapter  1.  It  is  of  intere.st  to  com¬ 
pare  some  of  the  performance  data 
given  here  with  the  performance 
which  modern  insertion-loss  theory 
makes  available.  Figure  73  gives 
the  rate  of  cutoff  obtainable  with 
a  two-section  filter. 

If  a  filter  requirement  calls  for 
the  reject  band  to  start  25  per  cent 
above  the  accept  band.  Fig.  73 
says  that  33  db  of  actual  attenua¬ 
tion  can  be  produced  by  a  two-sec¬ 
tion  filter  producing  Tchebyscheff 
reject-band  behavior.  Modern  in¬ 
sertion-loss  theory  would  say  that, 
if  the  accept  band  is  defined  by  the 


SENSITIVE  MINIATURE  RELAYS 

PERFEaiY  COUNTER-BALANCED 


Contact  arrangements  up  to  and 
including  DP  DT  3  Amp  at  28  volts 
D.C.,  or  100  Milliamperes  at  150 


Hermetically  Sealed. 

Required  coil  power  as  low  as  20 
milliwatts. 

Coil  resistance  up  to  1 5,000  ohms. 
Weight,  maximum  3.5  oz. 


DUE  TO  ITS  PERFECTLY  COUNTER  BALANCED  FEATURES  THIS  RELAY  WILL 
WITHSTAND  HIGH  ACCELERATION,  VIBRATION,  SHOCK  AND  TUMBUNG 

Mass  Production  Requirements  Invited 

Detailed  information  on  request. 

fNviiONMfNT  nn 

(lECTRICAl  EOUlfMENT  bf 

c 

Phaostron  Company  •  151  Pasadena  Ave.  •  South  Pasadena.  Calif. 


A  DEPENDABLE  SOURCE 


TRANSFORMERS 


ELECTRONICS  — Moy,  1953 


Want  mort  information?  Um  post  cord  on  lost  pogo. 


401 


NEW  tOOKS 


(contiBMd) 


3-db-down  point  and  if  3-db  ripples 
are  allowed  in  the  paBs  band,  66  db 
of  actual  attenuation  can  be  pro¬ 
duced;  with  1-db  passband  ripples, 
44  db  can  be  produced;  with  0.1-db 
ripples,  36  db;  with  0.01-db  ripples 
31  db;  and  with  no  ripples  24  db 
of  attenuation  can  be  produced. 
Figure  73  cannot  duplicate  this  per¬ 
formance  for  two  reasons :  first, 
simple  image-parameter  theory  does 
not  trade  passband  ripple  for  in¬ 
creased  rat;e  of  cutoff  and,  second. 
Dr.  Mole  recommends  the  use  of 
one  constant-fc  section  in  his  “best- 
performance”  filters  instead  of 
using  all  m-derived  sections. 

Chapter  2  gives  in  conveniently 
normalized  form  the  usual  equa¬ 
tions  for  the  unfortunately  un¬ 
realizable  image  impedances  and 
image  attenuation  and  phase  of 
low-pass,  high-pass,  symmetrical 
band-pass  and  band-stop  sections. 
Good  clear  curves  are  given  for 
these  quantities,  useful  for  circuit 
analysis  by  image-parameter  meth¬ 
ods.  Also  given  in  convenient  form 
are  the  usual  element-value  equa¬ 
tions  of  image-parameter  theory. 

Chapter  3  supplies  the  above- 
mentioned  equations  and  curves  for 
the  6-,  5-,  4-  and  3-e\ement  dis¬ 
symmetrical  band-pass  filters. 

Chapter  4  briefly  describes  the 
use  of  mutual  inductance  and 
Nortons  T  and  P|  reactance  trans¬ 
former  for  impedance  transform¬ 
ing  over  large  percentage  band- 
widths.  The  problem  of  the  incon¬ 
venient  element  values  called  foi 
when  one  attempts  to  use  constant-A. 
sections  for  small  percentage  band¬ 
width  filters  is  noted.  The  suggested 
solution  of  using  the  wide-band 
transformers  seems  more  compli¬ 
cated  than  that  of  using  the  correct 
number  of  3-element  sections — for 
small  percentage  bandwidths  these 
give  the  same  attenuation  as  the 
constant-ZiL  configuration  with  quite 
practical  element  values. 

Chapter  6  deals  with  the  various 
two-terminal  losses  that  are  of 
interest,  namely  the  return  loss 
(which  is  the  inverse  of  our  volt¬ 
age  reflection  factor  magnitude), 
the  reflection  loss,  the  mismatch 
loss,  the  bridging  loss  and  the 
series  loss.  Charts  are  given  for 
the  calculation  of  these  losses. 

Chapter  6  deals  with  the  problem 
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•f  analysing  the  filter  to  find  the 
■actual  attenuation  it  will  produce 
when  resistors  instead  of  image 
impedances  are  used  for  termina¬ 
tions. 

Chapter  7  deals  with  the  design 
of  the  terminating  half-sections 
which  are  usually  necessary  with 
image-parameter  design  when  tight 
tolerances  are  set  in  the  magnitude 
of  the  reflection  factor  at  the  input 
terminals.  It  also  deals  with  the 
problem  of  connecting  filters  in 
parallel. 

Chapter  9  deals  with  the  effects 
of  dissipation,  gives  useful  infor¬ 
mation  concerning  the  minimum  in¬ 
ductor  Q  which  can  be  used  to  pro¬ 
duce  the  first  peak  attenuation 
point  in  the  reject  band  and  gives 
the  relationship  between  the  accept 
band  and  reject  band  attenuation 
when  the  rounding  off  of  the  edge 
of  the  accept  band  due  to  dissipa¬ 
tion  is  a  limiting  factor. 

Chapter  10  contains  new  material 
concerning  the  tolerance  which 
must  be  held  on  element  values  if 
the  filter  performance  is  not  to  be 
degraded  by  more  than  an  assigned 
amount. 

In  Chapter  11  are  tables  of  use¬ 
ful  functions. 

The  final  chapter  contains  some 
insertion-loss  type  of  information 
giving  the  actual  attenuation  ob¬ 
tained  with  2-  and  3-element  con- 
stant-fr  configurations,  for  the  low- 
pass  and  band-pass  case. 

In  conclusion  it  can  be  said  that, 
while  the  book  does  not  present 
optimum  design  data  for  filters,  it 
does  contain  much  useful  informa¬ 
tion,  which  with  some  additional 
trial-and-error  type  of  design,  will 
enable  an  engineer  to  satisfy 
most  filter  requirements. — Milton 
Dishal,  Federal  Telecommunica¬ 
tion  Labs.,  Nutley,  New  Jersey. 


The  Radio  Amateur^s 
Handbook 

American  Radio  Relay  League,  West 
Hartford,  Conn.,  1953,  30t/i  edition, 
800  pages  including  tables,  index,  ad¬ 
vertisements,  $3.00. 

This  hardy  perennial  has  been  pub¬ 
lished  annually  for  26  years  and  the 
total  circulation  approaches  the 
three-million  mark — some  sort  of 
record  in  the  publi.shing  world.  As 
usual  it  is  bigger  than  previous  edi- 
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tions,  with  many  changes  and  im¬ 
provements  as  dictated  by  advances 
in  the  art  or  by  such  matters  as  the 
advent  of  television  which,  accord¬ 
ing  to  some  amateurs,  represents  no 
advance. 

Readers  will  recognize  proof  that 
the  new  edition  is  up-to-date  by 
noting  descriptions  of  apparatus 
taken  from  the  pages  of  QST  of 
only  a  few  months  ago.  >The  tube 
section,  probably  the  most  up-to- 
the-minute  source  of  tube  data  in 
printed  existence,  gets  larger  and 
larger. 

In  case  there  are  some  who  do 
not  already  know  the  general  con¬ 
tents  of  this  most  useful  handbook 
there  are  numerous  chapters  on 
general  radio  theory  and  practice, 
and  many  chapters  on  specific  as¬ 
pects  of  radio  communication  with 
data  and  circuits  useful  to  virtually 
anyone  wishing  to  communicate  by 
radio  on  virtually  any  portion  of 
the  radio  spectrum. 
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Telecomniunications 

Dictionary 

By  DlONYSrus  J.  Bataimis.  Published 
u'ith  funds  from  the  Amerirau  Mis¬ 
sion  to  Greece  (EC A),  4  Churchill  St., 
Athens,  Greece,  496  pages. 

Modern  technology  can  bring 
new  promi.se  to  old  lands  only  if  it 
can  succeed  in  throwing  off  a  few 
nasty  growing  pains.  Among  the.se 
there  is  none  so  crippling  as  the  in¬ 
ability  to  talk  with  the  clarity  and 
precision  of  science.  Adolescence  is 
pretty  much  the  same  in  automotive 
engineering,' electricity,  and  in  this 
case  telecommunications.  As  each 
technology  grows  like  Topsy,  the  air 
becomes  filled  with  fresh  jargon 
naming  new  pieces  of  apparatus, 
the  work  they  do  and  the  noises  they 
make.  The  great  problem  which 
must  be  faced  sooner  or  later  is  get¬ 
ting  everybody  concerned  to  agree 
to  drop  his  own  pet  phrase  and  set¬ 
tle  on  a  common  simple  technical 
language. 

Standardizing  terms  is  difficult 
enough  when  the  bulk  of  develop¬ 
ment  is  carried  on  within  one  coun¬ 
try.  But  imagine  what  happens 
when  the  journals,  equipment  and 
experts  of  the  new  technology  burst 
upon  a  small  nation  from  several 
directions  speaking  three  or  four 


We  have  had  considerable  experience  in  designing 
and  building  transformers  to  MIL-T-27  specifications. 
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bath  equipment,  and  vacuum 
equipment  to  conduct  impreg- 
natior*  tests  and  assimulate 
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different  languages.  The  result  is  a 
terminological  jungle  that  frus* 
trates  students,  writers  and  repair¬ 
men.  ! 

Six  for  One 

In  Greece  this  is  precisely  what  i 
has  happened  in  the  fields  of  tele-  I 
communications.  During  the  past 
forty  years  Britain,  France,  Ger-  | 
many  and  then  the  United  States  j 
have  successively  influenced  the  j 
rapid  adolescence  of  telecommunica-  ! 
tions,  each  bringing  their  own 
words  for  the  basic  electronic  com-  ' 
ponents,  and  their  own  phrases  for 
describing  circuit  characteristics.  I 
The  imaginative  Greek  mind  has  | 
acted  as  a  prism  to  these  source  ! 
words  so  that  there  are  as  many  as  ' 
six  separate  terms  for  a  single  elec-  ' 
tronic  concept.  Confusion  and  lack  j 
of  precision  penetrate  down  to  the  j 
simple  resistor. 

Conception 

For  many  years  a  certain  radio 
officer  in  the  Greek  Army  had  real¬ 
ized  the  necessity  for  quickly  com¬ 
ing  to  terms  with  telecommunica-  ■ 
tions.  More  than  this,  he  planned  to 


•  To  moot  tho  growing  domond 
from  producors  of  light-woight, 
high-froquoncy  Golvonomotor 
movomonit,  wo  Kovo  oxpondod 
our  focilitiot  dotignod  to  procoii 
Wiro  of  2S  Aluminum  . . .  This  wiro 
con  bo  ivppliod  in  diomotors  ror«g- 
ing  from  opproximotoly  .001  irKb 
through  .002  inch  .  .  .  Anodized 
with  on  oxcoptionolly  thin  ond 
floxiblo  dioloctric  cootirtg. 

Alto  ovoiloblo:  wirot  of  olumi- 
num  olloyt  enameled  oi  unoll  at 
.001  icKh  diomotor,  to  moot  rigid 
tpociflcotiont  of  rotittonco,  lizo 
and  ttroightnoti. 
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do  .something  about  it.  In  1948 
Dionysios  Bataimis  started  work  on 
his  own  initiative,  planning  and 
writing  a  dictionary  of  telecom¬ 
munication  terms.  This  was  to  give 
concise  definitions  in  Greek  for  the 
basic  terminology  standardized  in 
Great  Britain  and  in  the  United 
States.  Furthermore,  it  was  to 
select,  where  possible,  one  Greek 
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equivalent  for  each  of  the  standard 
English  terms  and  occasionally  sug¬ 
gest  a  completely  new  expression. 

Guerilla  Action 

In  1949  Bataimis  had  finished  the 
initial  version  of  the  dictionary  and 
immediately  offered  his  manuscript 
to  the  technical  services  of  the 
Greek  Army.  They  welcomed  it,  but 
at  that  time  they  were  too  occupied 
with  Communist  guerillas  to  con¬ 
cern  themselves  with  publishing 
books.  As  months  dragged  on,  Ba¬ 
taimis,  from  his  position  in  the 
Army,  saw  daily  the  cruel  effects  of 
imprecise  terminology  and  became 
impatient.  With  primary  interest  in 
getting  some  form  of  the  dictionary 
into  use  immediately,  he  completed 
mimeographing  it  himself. 

Economic  Cooperation  Administration 

Meanwhile,  Carl  J.  Shaw  of  the 
American  Military  Mission  to 
Greece  became  aware  of  this  lexico¬ 
graphic  work  and  instantly  appre¬ 
ciated  its  significance.  Shaw  and  his 
successor  Lt.  Col.  William  Coeyman 
suggested  that  the  manuscript  be 
offered  to  the  ECA  group  to  pub¬ 
lish,  and  pushed  the  project.  The 
Labor  and  Manpower  Division  of 
the  Marshall  Plan  group,  who  were 
aiding  technical  schools,  convinced 
authorities  that  here  was  a  case 
where  a  little  money  would  go  a 
long  way  to  helping  Greece  build 
herself.  The  funds  were  finally  al¬ 
located.  The  dictionary,  which 
Bataimis  had  now  completely  re¬ 
worked,  appeared  in  early  1952. 

Organization  of  Book 

The  book’s  495  pages  are  divided 
into  three  sections.  Introductory 
notes  include  small  essays  on  the 
confused  points  of  existing  ter¬ 
minology.  Indexes,  both  in  Greek 
and  in  English,  list  the  alternatives 
and  direct  the  user  to  the  main  sec¬ 
tion  of  the  work,  where  the  defini¬ 
tions  themselves  are  listed.  This 
principal  section  is  arranged  in 
chapter  concentrating  on  such 
topics  as  Btisic  Terms,  Electronic 
Tubes,  Telegraphy,  Telephony  and 
Radio.  Standardized  English  terms 
follow  in  an  order  which  begins 
with  the  most  fundamental  concepts 
in  each  section.  Occasionally  the 
I  English  terms  themselves  appear  in 
I  several  alternatives,  in  which  case 
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ExampU  ot  typical  paq*  in  Mction  on 
radio  rocoiTon.  For  iidolity  thoro  U 
only  ono  English  form  listod  and  only 
oao  Grook  torm  in  uso.  For  many  othor 
torms  tho  )ob  is  moro  compUcotod;  Iho 
proiorrod  English  torm  had  to  bo  so- 
loctod  first,  with  its  sourco  Indicotod  by 
small  lottors  at  tho  right  (BJS.  Is  British 
Standards  Instltatlon).  Existing  Grook 
torms  aro  listod  noxt.  oitor  which  tho 
author  doiinos,  distiaguishos  and  solocts 
o  singlo  aow  stoadard 


all  are  noted  and  the  one  preferred 
by  the  American  or  British  or¬ 
ganizations  is  indicated. 

The  principle  function  of  the 
book  is,  of  course,  to  offer  short  ex¬ 
planations  in  Greek  of  telecom¬ 
munication  terms,  whether  or  not 
there  is  any  cause  for  confusion.  In 
all,  3,250  terms  in  the  two  lan¬ 
guages  appear  in  the  book,  for 
which  2,250  definitions  in  Greek  are 
given. 

The  difference  of  1,000  between 
these  two  figures  represents  substi¬ 
tute  terms,  most  of  which  are 
Greek,  and  indicates  the  second  role 
of  the  dictionary,  to  enumerate 
these  alternatives  and  to  choose 
wherever  possible  a  single  standard. 

Examples  of  Terms 

Reducing  the  Greek  ter.ms  for 
vacuum  tube  from  three  to  two  is 
an  example.  The  British  “valve” 
was  widely  used  in  its  Greek  form, 
,  valvis,  especially  by  those  who  un¬ 
derstood  its  electronic  function.  But 
then  the  increasing  volume  of  equip¬ 
ment  and  literature  from  America 
contributed  the  equivalent  of 
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THI  INSULATOR 


TRANSFORMER  METAL  PRODUCTS 
CORPORATION 

343  West  26fh  St.,  New  York  U  N  Y 
Telephone:  Wisconsin  7-6475\ 


HEW  BOOKS  (coiitinwri) 

single  term  for  impedance  which  he 
hopes  will  find  consistent  use  in 
textbooks,  literature,  and  most  im¬ 
portant,  the  thinking  of  electronic 
men. 


New  Word^t 

Quite  often  the  task  was  not 
merely  to  select  one  Greek  word 
from  several  alternatives  in  current 
use,  but  to  introduce  entirely  new 
terms  into  the  Greek  technical  lan¬ 
guage.  Some  of  these  are  quite 
naturally  the  names  for  the  late.st 
gadgets  which  arrive  continually 
from  Europe  and  America.  But, 
surprisingly  enough,  some  of  the 
new  words  describe  the  simplest  of 
circuit  components. 

As  an  example,  until  now  there 
has  been  no  distinction  made  be¬ 
tween  a  circuit  component  and  its 
particular  electrical  quality.  Thus 
an  inductor  was  called  an  induc¬ 
tance  and  a  resistor,  whether  car¬ 
bon  or  wire-wound,  a  resistance. 
The  dictionary  mentions  that  the 
distinction  has  come  in  other  coun¬ 
tries  only  after  electronics  reached 
maturity,  and  suggests  that  it  is 
now  time  for  Greece  to  follow.  Two 
new  words,  corresponding  to  re¬ 
sistor  and  inductor  for  the  circuit 
components  themselves,  are  offered. 
In  the  Greek  language  this  is  sim¬ 
ple  to  arrange  by  using  the  mascu¬ 
line  form  of  the  root  word  for  the 
component  itself,  while  reserving 
the  feminine  ending  for  what  it 
accomplishes.  From  now  on,  resist¬ 
ance  is  a  w’omanly  quality  possessed 
by  objects  which  are  manly  as  long 
as  they  possess  the  slightest  trace 
of  an  ohm. 
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Myctlei  410  molded  with 
ttetl  ring  interU  for  thermo- 
coupling  device  produced  by 
Thome*  A.  Edison,  Inc. 


•  For  permanent  endurance  Mycalex 
can  take  650*F.  continuously  without 
heat  distortion  or  any  other  injury. 


*  DESIGN  *  DEVELOPMENT 

*  PRODUCTION 


Typical  products  we  engi¬ 
neer  and  build  to  specifica¬ 
tions  include  .  .  . 


e  TRANSFORMER  CANS 
a  CHASSIS 
a  HOUSINGS 
a  CABINETS 

i  e  ELECTRONIC  ENCLOSURES 
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;  a  RACKS 

<  a  METAL  SPECIALTIES 

^  Our  work  is  of  the  kind  you 
will  be  proud  to  use  .  .  . 

-  Specialists  in: 

a  METAL  CUTTING 
i  a  FORMING 
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Writa  or  lelaphona  us  today 
.  .  .  TMP  anginoart  will  ba  glad 
to  *upply  quotations  without 
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ACTUAL  SIZE 


Mycalex  is  superior  for  high  voltage, 
high  frequency  components  that  must 
operate  in  small  spaces. 

For  example,  tube  sockets  like  these 
—  now  used  in  over  60%  of  all  televi¬ 
sion  receiver  tuners.  —  Manufactured 
end  sold  by  Mycalex  Tube  Socket 
Corporation,  Clifton,  N.  J. 

1/  your  intulation  must  take  heat  or 
get  rid  of  •heat,  investigate  Mycalex! 


Americanized  Greek  Words 

Very  many  of  the  terms  listed  are 
familiar  to  readers  as  words  in 
their  own  language.  In  telecom¬ 
munications  the  most  basic  of  such 
words  is,  of  course,  electron.  This 
left  Greece  centuries  ago  meaning 
“amber”,  only  to  return  as  a  basic 
electrical  particle.  Greeks  recognize 
hysteresis  as  coming  from  an  old 
verb  meaning  “to  be  behind”.  Much 
more  recently  klystron,  derived 
from  a  precipitous  rushing  of 
water,  as  through  the  break  in  a 
dam,  returned  from  America,  pat¬ 
ented  and  mispronounced  as  the 
family  name  of  certain  velocity- 
modulated  vacuum  tubes.  Mean- 
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ELECTRICAL  INSULATION 

THAT  CAN  BE  MADE  TO  THE 

SAME  TOLERANCES 


AS  STEEL 


YES,  we  do  mean  any  tolertmcea  that 
can  be  produced  in  steel. 

For  etampie: 
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Two  ef  these  14”  Mycalex  400  discs 
revolve  with  only  .004"  clearance. 
Dimensionally  stable,  too.  Mycalex 
stays  accurate. 


Mycalex  glass-bonded  mica  is  found 
in  HIGH  PRECISION  electrical 
components. 
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“tube”,  which  as  aolin  in  Greek  ap¬ 
peared  falsely  to  be  a  cousin  to  the 
solenoid.  The  American  terminol¬ 
ogy  was  reinforced  by  the  German 
rhdre.  Meanwhile  the  French  lampe, 
in  Greek  lichnia,  had  somehow  be¬ 
come  more  widely  used  than  any  of 
the  others.  Bataimis  discusses  the 
origins  of  these  three  exising  terms 
and  finally  designates  valvis  for 
those  electronic  tubes  which  ac¬ 
tually  function  as  valves.  Others 
are  classified  generally  as  lichnia. 
The  dictionary  suggests  that  solin 
be  discarded  from  Greek  usage,  but 
of  course  notes  that  Americans 
seem  to  be  sticking  to  “tubes”. 

A  far  greater  feat  of  standardiza¬ 
tion  came  in  designating  a  single 
term  for  “channel”,  in  the  sense  of 
an  allotted  r-f  band.  There  have 
been  no  less  than  six  Greek  expres¬ 
sions  in  partial  use.  Certain  litera¬ 
ture  employed  the  equivalent  of  | 
“canal”  (canali) ;  others  preferred  | 
“conduits”.  Still,  other  publics-  1 
tions  referred  to  bands  in  the  r-f 
spectrum  as  “roads”,  “passages”, 
“tubes”  or  the  naval  term  meaning 
“a  charted  path  through  a  mine 
field”  which,  come  to  think  of  it,  can 
be  only  too  accurate.  Of  these  the 
most  common  was  canali,  roughly 
“canal”,  but  there  was  some  na¬ 
tional  prejudice  against  this  word, 
which  was  thought  to  be  not  really 
Greek  but  a  modification,  of  the 
Roman  canalia.  Bataimis’s  re¬ 
searches  found,  however,  that  it  was 
the  Greeks  after  all  who  had  the  ^ 
original  word  for  it  since  the  Latin  , 
canalis  had  in  fact  come,  from  the  1 
ancient  Greek  canna  or  canni.  He 
suggests  that  this  term,  as  old  as  ' 
the  Acropolis,  become  the  single  i 
way  to  describe  an  r-f  channel,  and 
hopes  that  all  concerned  will  be  sat¬ 
isfied  to  short  out  the  other  five. 

Perhaps  an  even  greater  contri¬ 
bution  to  electronic  science  in 
Greece  is  made  by  standardizing  i 
terms  for  the  basic  electrical  con-  ! 
stants.  The  slightest  misunder¬ 
standings  on  this  level  cripple  basic  I 
understanding  and  the  precise  j 
transference  of  knowledge.  Thus,  i 
for  the  concept  of  impedance  the 
Greeks  used  different  expressions, 

,  including  apparent  resistance.  But 
this  phrase,  especially  when  spoken, 
often  left  confusion  as  to  the  exact  ’ 
participation  of  Xi,  Xe  and  pure  R.  I 
Bataimis  designates  and  defines  a 
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NEW  BOOKS 


while  the  television  orthicon  wa.« 
named  by  combining  the  Greek 
ortho  (corre<;t)  and  eikon  (image), 
all  of  which  makes  an  image 
orthicon  appear  to  be  a  camera  tube 
giving  a  correct  image  image. 

Distribution 

Of  the  2,000  dictionary  copies 
published  by  EGA,  approximately 
one  half  are  in  use  by  the  Greek 
armed  forces.  Others  have  gone  to 
schools  in  the  vigorously  expanding 
technical  training  programs.  The 
largest  of  these  schools,  the  Sivita- 
nidios  Institute,  aided  the  publica¬ 
tion.  The  remaining  copies  have 
gone  to  universities,  laboratories, 
technical  associations  and  broadcast 
units  not  only  in  Greece  but  in  the 
U.  S.,  England,  France  and  Switzer¬ 
land. 

Will  the  growing  group  of  young 
Greek  telecommunication  workers 
follow  these  suggestions  for  stand¬ 
ardized  terms  and  new  expressions? 
Only  time  will  tell.  Kut  so  far  it  ap¬ 
pears  that  such  words  as  sanni  and 
resistor  are  catching  on.  Of  course, 
if  other  expressions  emerge  as  com¬ 
mon  understandings,  subsequent 
editions  of  the  dictionary  will  have 
to  acknowledge  them.  The  author 
recognizes  that  the  battle  to  clarify 
is  never  won;  a  technical  jargon 
constantly  grows  and  picks  up  bad 
habits. 

Developing  this  new  dictionary 
and  improving  the  existing  one  are 
unspectacular  but  very  real  contri¬ 
butions.  As  the  blessings — and 
complexities — of  electronics  spread 
to  the  remoter  suburbs  of  the  free 
world,  this  project  can  well  be  fol¬ 
lowed  elsewhere.  —  Sperry  Lea, 
American  Mission  to  Greece 


When  your  design  specihes  coils,  get  in  touch 
with  us.  As  coil  experts,  we  co-operate  with 
design  engineers  to  produce  prototypes.  Use 
our  35  years  of  experience  to  save  time,  effort 
and  money.  Coto-Coil  Company,  65  Pavilion 
Avenue,  Providence  5,  R.  I.  New  York  Office: 
10  E.  43rd  Street,  New  York  17. 


Goto  Coils 


Available  in  all  rangei  314" 
and  414"  rectangular  semi- 
flush  models. 


National  Electronics 
Conference,  8th  Annual 
Proceedings 

Available  from  NEC  headquarters, 
862  East  83rd  St,  Chicago  19,  III,  836 
pages,  $6.00. 

In  this  printed  proceedings  of  the 
1952  Conference,  held  in  Chicago 
September  29, 30  and  October  1,  will 
be  found  the  complete  text  of  all 
technical  papers  and  luncheon 
speeches  with  but  one  exception.  In 
all  there  are  not  quite  100  papers 
which  cut  across  all  aspects  of  the 
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wide  electronics  field.  The  contents 
are  listed  below  by  general  divisions 
with  the  numbers  of  individual 
papers  in  each. 

General  (non-technical)  papers, 
two;  Servomechanism  Theory, 
four;  High-frequency  Electron 
Tubes,  four;  Audio,  five;  Industrial 
Measurements,  four;  Magnetic  Am¬ 
plifiers  and  Servo  Applications, 
four;  Television,  five;  Equipment 
and  Components  Reliability,  five; 
Waveguides,  five;  Transistors,  five; 
Radio  Navigation,  Radar  and  UHF 
Transmitters,  four;  Circuits,  ten; 
Components,  Assembly  and  Meas¬ 
urements,  five ;  Semiconductors, 
four;  Memory  Tubes  and  Tube  Re¬ 
liability,  five;  Computers,  five; 
Antennas,  four;  Electronic  Instru¬ 
mentation,  five;  Engineering  Man¬ 
agement,  four;  Coding  and  Re¬ 
cording  Equipment,  five ;  Delay-line 
and  High-frequency  Test  Equip¬ 
ment,  five. 

At  the  end  of  the  book  are  appen¬ 
dices  giving  the  list  of  exhibitors  at 
the  conference  and  the  tables  of 
contents  of  the  seven  previous  pro¬ 
ceedings  volumes. 


The  constant  resistance  (Low  VSWR)  of  the 
TERMALINE  resistor  make  it  the  ideal  dummy 
toad  and  standard  resistor  at  UHF  and  VHF. 
Design  is  such  that  normal  reactance  is  put  to 
work  producing  a  pure  resistance  over  an 
extremely  wide  frequency  range.  Aaing  as  a 
"bottomless  pit"  for  RF  energy,  thousands  of 
TERMALINE  units  are  in  daily  use  with  high 
frequency  transmitters. 
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UO-23B/U 
Adapter  ta  At  UO- 
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•OA  20  warn 

B1  SO  watts 

SIB  SO  watts 

t2  500  watts 

B2A  SCO  watts 

S2C  2S00  watts 

Other  adaptors  or  cable  assemblies  for  any  stand¬ 
ard  coaxial  line  available. 

ALL  TERMALINE  units,  except  Model  82C,  are 
self-cooled.  Substantial  quantity  discounts. 


LITSRATURE  UPON  REQUEST 


Radio  Operating  Questions 
and  Answers 

By  J.  L.  Hornung  and  Alexander  A. 
McKenzie,  McGraw-Hill  Book  Co. 
Inc.,  New  York,  1952,  667  pages,  |6.00. 

Again  it  is  possible  for  FCC  license 
candidates  to  “know  all  the  an¬ 
swers”  when  taking  commercial 
radio  operator  examinations.  This 
eleventh  edition  of  “Q  and  A” 
maintains  the  high  standard  of 
technical  accuracy  and  clarity  that 
has  made  previous  editions  so 
justly  popular. 

The  book  gives  direct  and  to-the- 
point  answers  to  over  1,900  ques¬ 
tions  taken  from  the  latest  FCC 
“Study  Guide  and  Reference  Ma¬ 
terial  for  Commercial  Radio  Oper¬ 
ator  Examinations."  If  pertinent 
sections  of  the  material  are  ab¬ 
sorbed  by  the  reader,  he  is  qualified 
to  pass  the  written  parts  of  exams 
for  all  classes  of  radiotelegraph  and 
radiotelephone  operators,  plus  air¬ 
craft  radiotelegraph  and  ship  radar 
endorsements. 

Many  of  the  questions  are  an¬ 
swered  in  single-word  or  single¬ 
sentence  statements.  Where  an 
answer  requires  elaboration  for 
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TYPE  R  RESISTORS  employ  noble 
metal  film  deposits  on  specially 
selected  heat  resistant  glass. 

FILM  THICKNESS  offers  negligible 
skin  effect,  at  microwave  frequencies. 
POWER  CAPACITY  of  %  watt  pro¬ 
vides  high  power  handling  ability. 

PHYSICAL  STRUCTURE  is  ideally 
suited  to  impedance  matching  in  stand¬ 
ard  coar'al  line  and  waveguides. 
FINISH.  Coated  with  a  special  silicone 
varnish  to  protect  the  film. 
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Tarminali:  Tinnad  sactiont  1/14  inch 
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Film  Langth;  Typa  R■06^  —  1/14  inch 
Type  R-093  —  3/J2  inch 

Tamparatura  Coafticient; 
approi.  0.0019  ohmi/ohm/*C. 

Rower  Santitivity;  Approi.  10  ohms/ 
watt 
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"tv  and  government  applications 


Uniform  high  quality,  fast  delivery  and  low  cost  have  made 
Fugle-Miller  coils  the  choice  of  many  leading  manufac¬ 
turers  in  the  radio  and  electronics  industry.  All  types  are 
supplied  including  Universal,  Bank  Wound,  Universal 
Progressive  and  solenoid  coils.  JAN  specifications  are  our 
specialty.  Call,  wire  or  write  today  for  prompt  quotations. 


FUGLE-MILLER 

LABORATORIES 

MAIN  STREET,  METUCHEN,  NEW  JERSEY 

Telephone:  Metuchen  6-2245 


NEW  BOOKS  (eontinaad) 

complete  understanding,  however, 
extra  material — including  many  ex¬ 
cellent  drawings — is  provided. 

The  answers  reflect  a  great  deal 
of  careful  planning  on  the  part  of 
the  authors.  It  is  difficult  to  answer 
certain  types  of  questions  with  posi¬ 
tive  unqualified  statements.  The 
answers  provided  in  this  book  are 
virtually  free  of  uncertainty.  The 
information  provided  in  each  case 
is  sufficient,  but  not  excessive. 

The  book  is  a  must  for  any 
aspiring  commercial  radio  operator. 
The  experienced  operator  can  de¬ 
rive  a  great  amount  of  benefit  by 
skimming  through  its  pages  for  a 
quick  review. — JF 


THUMBNAIL  REVIEWS 

Bibliography  and  Abstracts  on  Elec¬ 
trical  Contacts.  ASTM,  1916  Race 
St.,  Philadelphia  3,  Pa.  19.52.  2.57 
!  pages,  $5.50.  Over  1,500  references, 
hundreds  of  abstracts,  many  special 
i  articles,  the  result  of  extensive  work 
by  Committee  B-4,  Electrical  Heating, 
Resistance  and  Related  Alloys  to_  de¬ 
velop  standards  for  contact  materials. 
The  articles  covered  go  up  through 
most  of  1951  and  the  digests  and  list¬ 
ing  are  a  most  valuable  contribution 
to  the  subject. 

Synchros,  Self -synchronous  Devices 
and  Electrical  Servo-mechanisms.  By 
Ijeonard  R.  Crow,  Universal  Scientific 
Company.  The  Scientific  Book  Pub¬ 
lishing  Company,  Vincennes,  Ind., 
1963,  222  pages,  $4.20.  Non-mathe- 
matical,  elementary  text  for  technical 
schools,  training  courses  and  individ¬ 
uals.  Well  illustrated,  easy  to  under¬ 
stand. 

Vacuum-Tube  Oscillators.  By  William 
A.  Edson,  Stanford  University.  John 
Wiley  &  Sons,  Inc.,  New  York;  Chap¬ 
man  &  Hall,  Ltd.,  London,  1953,  476 
pages,  $7.60.  First  text  on  the  sub¬ 
ject;  presents  excellent  treatment  of 
all  oscillator  types  plus  chapters  on 
frequency  multiplication  and  division, 
modulation,  automatic  frequency  con¬ 
trol,  noise,  and  long-line  and  multiple- 
resonance  effects. 

Tungsten — Its  Metallurgy,  Properties 
and  Applications.  By  Colin  J.  Smith- 
ells.  The  Chemical  Publishing  Co., 
Inc.,  New  York,  1963, 400  pages,  $8.50. 
Comprehensive  book  on  the  metal¬ 
lurgy,  chemical  and  physical  proper¬ 
ties,  and  industrial  applications  of 
tungsten.  Topics  discussed  are  the 
primary  and  secondary  raw  materials, 
their  step-by-step  treatment  for  pro¬ 
duction  of  metallic  tungsten,  worlang 
i  of  tungsten  for  obtaining  various 
ductile  products,  metallographic  struc- 
j  ture  of  the  pure  metal,  influence  of 
I  manufacturing  operations  on  the 
^  physical  properties  of  tungsten,  tung- 
j  sten  alloys  and  their  industrial  appli- 
I  cations,  chemical  and  spectrographic 
meth^s  for  the  determination  of  im¬ 
purities.  Should  be  of  considerable 
assistance  to  students  or  specialists. 
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6raphite  metallizing  Corporation 


the  moneer 
is  tlffilleader! 


BACKTALK 


Transistors 

Dear  Sirs: 

Just  a  note  to  express  my  appreci¬ 
ation  for  your  series  of  articles 
beginninfir  in  the  March  1953  issue 
of  Electronics,  “TRANSISTORS: 
Theory  and  Application”,  by  Abra¬ 
ham  Coblenz  and  Harry  L.  Owens 
(p  98).  You  are  zero  beat  on  my 
natural  resonant  frequency.  Please 
keep  up  the  good  work. 

Roy  E.  Brann 

So^tth  Ptuadena,  Cali/omin 


PANORAmC  IS  THB  PIONXRR  U 
th«  tnnsfonnatioa  of  ■pMtnua  coo* 
taot  into  Tiaual  sp«ctoKraphlc  Sit- 
plaps  .  .  .  kaowB  as  ths  “Paaorainic 
Mathod”  by  tha  aotira  alactrooic  Said. 

PANORAMIC  LEADS  tha  indostry 
in  producinc  instrumants  unaacallad 
for  avary  application  raquiring  high 
spend  apnctnim  or  wavaform  analysis. 
Whataaar  your  problara.  a  Panoramic 
Analyaar  soWas  it  quickly,  accnrataly. 


Mor(e)on  Ads 

Dear  Sirs: 

I  CONCUR  in  the  remarks  made  by  ' 
W9KQX  in  the  March  1963  issue 
of  Electronics  (p  492).  There 
is  a  vast  field  in  advertising  in 
which  much  improvement  can  and 
should  be  made.  When  a  company 
comes  out  with  a  new  set  of  tubes 
it  would  be  wonderful  if  they  would 
recommend  and  display  circuitry 
that  would  be  of  immediate  use  in 
utilizing  the  product. 

In  so-called  “institutional”  ad¬ 
vertising  perhaps  this  is  not  useful, 
but  in  most  ads  which  are  directed 
to  the  users — the  engineers,  hams, 
etc. — it  would  be  good  to  see  useful 
data,  such  as  circuits. 

I  have  been  with  commercial 
manufacturers  of  gear,  both  ama¬ 
teur  and  commercial,  and  know  that 
in  most  cases  the  ads  are  written 
and  directed  by  nontechnical  peo¬ 
ple,  or  if  there  are  engineers  behind 
the  ads,  their  wishes  are  overrid¬ 
den  by  the  “art”  director  who  is 
more  concerned  with  a  pretty  ad 
than  a  useful  one.  I  deplore  this 
attitude  on  the  part  of  management 
that  permits  the  “art”  department 
or  some  “advertising  counsellor”  to 
tell  the  engineer  what  an  ad  shall 
say. 

I  also  concur  with  W9KQX  that 
many  hams  are  readers  of  electronic 
magazines,  and  of  Electronics  in 
particular.  I  know  that  it  reads  well, 
i  and  that  it  is  well-read  at  Sandia 
j  Laboratory  where  I  work — not  only 
I  by  engineers,  but  amateur-en- 
:  gineers  as  well.  They  all  like  its 
I  direct  style  and  excellent  presenta- 


. . .  for  applications  ro« 
quiring  low  oloctrlcal 
nolso,  low  and  constant 
contact  drop,  high  cur¬ 
rent  donsity  and  mlnl^ 
mum  wear. 


SiR«ai  Switchai^SWI 

Dttigncd  to  apply  altarnataly  ttat 
and  standard  dgnala  to  Panoramic 
Sonic  Analyian.  Enablaa  (raquancy 
comparitona  to  within  a  fraction  of  a 
cycla.  Uaad  with  tha  0-2  Sonic  Ra- 
aponta  Indicator,  it  facilitataa  rapid 
corapariaona  of  tha  fraquancy  ra- 
aponaea  of  amplifiara,  filtara,  trana- 
miaaion  linea,  ate. 


EXTENSIVaY  USED  IN 

SELSYNS 

ROTATIIM  TNIRMOCOUnE  «mI 
STRAIN-CA6i  atCUITS 
ROTATIIM  JOmTS 
eUN-FIRi  CONTROIS 
DYNAMOTORS  tic 


Wide  rang*  of  grad**  ovoilobl*  for  standard 
and  tpoclal  applkotiom. 

Brush  holdtfs  attd  coinsihror  slip  rings  avail- 
obl*  for  wso  wHh  Silvor  Grophollay  InisiMs. 


Ponolyzor — Modol  SB-12  Typo  T-100 
Dasignad  apacifically  for  applications  ra¬ 
quiring  aztrame  rasolutions  or  damanding 
measurement  of  levala  of  signals  spaced 
rery  cloaely  in  fraquancy  or  widely  direr 
gent  in  amplitude. 

•  Maximum  Sweapwldtb— 100KC 

•  Maximum  Rasoiutioo — lOCPS 


Oil-froo  solf-lubricating 
Bushings  and  Boarings,  Oil- 
fro*  Pistan  Riitgs,  S*al  Rings, 
Thrust  and  Friction  Washors, 
Pump  Vonos. 


Writ*  IK  for  Data  Shaats  and  furthar  Mormathn. 


Imqnirits  iniittd  an 
SptcM  Pana- 
-  rsmit  SpMr  jm 
^  Ansljfxtn 


loss  NimiHAN  AVfNUf  •  YONHK.  NIW  YMK 


rAHSRAMIC 
ESUIPMERT 
IN  DISPLAY  AT 
NATIDHAl 
CNNEEREHCE 
tF  AIRNDRNE 
ELECTSONICS 
RtSII  524 


CO—rANY 


STtKT 


ID  Naatk  Saeand  Avanua.  Mauat  Varaaa.  N.  Y. 
MOunt  Varaan  4-3970 

Woat  mare  laformationf  Use  post  cord  ea  lost  pog*. 
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•ACKTALK 


(coattiiMd) 


tioh  of  the  electronics  art. 

This  letter  is  just  another  voice 
crying  for  honesty  and  forthright¬ 
ness  in  advertising — and  less  use¬ 
less  malarky. 

A.  David  Middelton  (W6CA) 

Direotor,  ARRL  West  Oulf  /)IvMon 
Tijeraa,  New  Mexico 


For  Those  Hugged 
Applhafions 


Better  SOS’s 

Dear  Sirs:  ' 

The  fact  that  in  this  day  of  ad¬ 
vanced  art  and  science  in  air  trans¬ 
portation  and  communication,  it  is 
a  frequent  occurrence  for  aircraft 
to  crash  or  seacraft  to  meet  disaster 
without  a  dependable  automatic 
means  of  communication  of  identity 
and  position,  has  been  a  personal 
concern  to  the  writer. 

There  is  a  constant  trickle  of 
news  over  our  nation,  regarding  a 
plane  lost  or  overdue,  but  infre¬ 
quently  requiring  days  to  locate, 
and  occasionally  personnel  are  lost 
through  loss  of  time  in  bringing 
required  aid  or  medical  attention. 

The  state  of  the  art  on  the  form 
of  telemetering,  radiosondes  and 
direction-finding  techniques,  con¬ 
tains  the  neces.sary  applied  science 
to  ju.stify  investigation  and  devel¬ 
opment  of  proper  equipment.  I 
believe  the  need  and  suggested  solu¬ 
tions  should  be  publicized  to  en¬ 
courage  development.  In  the 
interest  of  public  safety,  this  might 
best  be  accomplished  through  some 
agency  that  would  assure  an  open 
license  to  anyone  for  general  use, 
if  there  proved  to  be  a  patent  ap¬ 
plication. 

I  have  prepared  and  enclosed 
some  general  specifications. 

John  E.  Tuxman 

Albuquerque,  New  Mexicn 

(Editor’s  note:  We  have  always  been 
concious  of  the  possibilities  that  exist 
for  improvement  in  public  safety 
through  the  intelligent  use  of  elec¬ 
tronics.  Mr.  Tillman’s  proposal  is 
printed  below.) 


A  oalqiM  dMiga  taUphona 
lypa  larar  switch  —  mggad  but 
light  construction.  For  applications 
raqulrlng  dapandobla  switching.  Mods 
In  2  and  3  position  typas.  both  locking  and 
non-locking. 

"LEV-l-SWlTCIT'  MODIFICATIONS 

A  smoUar  swilch  lor  Our  flaxlbla  tools  maks 
slngla  hola  mounting.  modlilcatlons  to  maat 

ATailobla  In  many  pop-  spadol  raqulramants 

ulor  and  lass  complax  economical  and  prac- 
drculls.  tleal. 

Write  ter  catalog  of  ttaii4ard  switcHei  and  other  components,  for 
medfficatlens,  phase  furnish  complete  information— applkabh  spe- 
cifkathsu,  qaantitiee,  ate.,  for  prompt  handling  of  your  Itsquiry. 


NEW 

CATALOG 


1336  N.  Holstad  $».,  Chicago  22,  III. 

CoiMdioii  RsarsMntativs;  Attos  Radio  Coro.  Ltd.,  MO  King  St.  W., 
Toronto  2B,  Canada.  Rliono  Wovorly  4701. 

*  Tho  oonM  “Swltebemrt"  U  o  rrdsterrd  trade  raork  end  U  the  property  at 


Dieplay  AdTcrtkins  keep*  jrour  asms 
hsiorc  tke  public  and  buOde  preotiso. 

Difoct  Moil  eupplcniente  your  Dlipisg 
Aitoiitkins.  It  pin-pointt  your  nwrMags 
fighl  to  the  csocutive  you  want  to  roadi 
~tW  peroon  who  buy*  or  kiltucncoo  tho 


In  view  of  preoent  day  dilKcultiw  in 
SMlntalnias  your  oarn  nwilinc  Uata,  our 
ofliciaat  paroanaliaed  tervko  k  particularly 
hnpnrtant  in  tecurinc  the  comprehentiyo 


Aak  lor  more  dcUUcd  intormattoa 
dsgr.  Voa'D  be  turprked  at  the  law  aooo> 
aB  coat  and  the  teated  cSocthnmsM  of 
that  bond  picked  tclactioae. 


Alcofi  saw  coil  winder  it  os  effi¬ 
cient,  compact  instrument  for  winding 
precision  universal  coils.  The  instru¬ 
ment  comet  complete  with  variable 
speed  motor,  wire  foot,  spool  rock 
and  tension  control.  It  it  a  self-con¬ 
tained  unit  in  its  own  storage  case 
with  no  extras  to  buy  or  loose  ports 
to  change. 

SEND  FOR  BULLETIN  B-2 


Emergency  Device 

General  specifications  of  means 
to  provide  aircraft  and  small  sea- 
craft  with  an  automatic  disaster 
warning  device  are  as  follows: 

Ka.sically  the  unit  should  be  a 
small  radio  transmitter  with  a 
suitable  antenna  and  small  balloon 
packaged  in  an  aluminum  sleeve  or 


facUitht  arallabh  for  design  and 
cersstractlon  at  electronic  ana  ultra- 
sottlc  Instruments  atrd  transducers 


ALCAR 

INSTRUMENTS,  INC 

2  Godwin  Avenue 
Fair  Lawn,  N.  J. 


McGratw-Hiil  Fublishing  €•.,  loc 

a«  WvM  41ad  tl..  Naw  Yam  94.  SL  T. 
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ENCINfERINC  COMPANY 


THE  LEWIS  ENGINEERING  CO 


J  t  '-t  \  L  r  i 

CONNECTICUT 


NAUGATUCK 


(co«H«m4) 


encapsulated 


boxed  in  a  container  that  would  be 
ejected  from  the  craft  either  by  the 
jar  of  impact  or  by  manual  release. 
The  unit  would  be  thrown  clear  of 
immediate  area  to  prevent  damage 
by  resulting  Are. 

When  ejected  into  the  air,  the 
balloon  would  release,  holding  one 
end  of  the  antenna  and  the  trans¬ 
mitter  would  form  an  anchor  for 
the  other  end.  The  transmitter 
would  be  sealed  and  float  in  water 
when  necessary.  The  transmitter 
would  provide  a  radio  signal  of  dis¬ 
tress,  giving  craft  identity  type, 
and  provide  the  signal  necessary 
for  homing  devices. 


wound  to  your  requirements 


Weight — %  oz. 


TYPE  TE 


Writ*  for  Bullwtin  l6Af 
for  additional  informa¬ 
tion  and  tpncifirationi. 


TYPE  TP 


Specifications 


itself  should 


The  transmitter 
have  the  following  features: 

(1)  It  should  be  capable  of  auto¬ 
matic,  possibly  periodic,  transmis¬ 
sion  for  a  minimum  of  100  or  200 
hours, 

(2)  Carrier  frequencies  should 
be  selected  by  assignment  from  or  I 
agreement  with  FCC,  CAA,  USAF 
and  USCG,  making  use  of  pre.sent 
monitoring  systems  to  assure  posi¬ 
tive  reception. 

(3)  Carrier  frequency,  modula¬ 
tion  frequency  and  periodic  trans¬ 
mission  should  be  coded  to  reveal 
craft  type  and  identity. 

(4)  Test  provisions  of  operation 
when  installed  without  ejection 
should  be  provided. 

(5)  The  case  must  be  .sealed  to 
water  and  air. 

The  balloon  should  have  sufficient 
lifting  power  to  support  a  small 
antenna.  It  should  be  able  to  with¬ 
stand  large  changes  in  altitude,  and 
it  should  be  capable  of  being  in¬ 
flated  by  automatic  storage  devices 
employing  suitable  gas  such  as 
helium. 

The  actual  location  should  be  de¬ 
termined  by  past  experience  in  vul¬ 
nerability  of  specific  parts  of  craft 
to  afford  best  protection  while  still 
available  for  manual  operation  and 
maintenance  checks.  A  study  of 
ejection  means,  such  as  springs, 
CO,  bombs  and  compressed  air 
would  be  required — probably  for 
each  type  of  craft. 

The  purpose  of  the  above  pro¬ 
posal  is  to  stimulate  interest  of 
members  of  the  aviation  and  elec- 


Ae  low  os  $5.00  each  in  quantity 
lot*.  One  to  three — $7.50  eoch. 


HEATING  UNITS 

HEATING  ELEMENT 

RESISTANa 
LINE  CORD 

THERMOCOUPU  WIRE 

ASBESTOS  LEAD 
A  FIXTURE  WIRE 

INSUUTED 
RESISTANCE  WIRE 

FIBERGUS 
INSUUTED  WIRE 

WIRE  TO  ANY 
SPECIFKATIONS 


Do  you  hove  on  electrical  wiring 
problem  involving  high  tempera¬ 
tures?  We  build  just  the  wire  for 
such  jobs.  Write  us  about  your 
problem  and  let  our  engineers 
make  a  recommendation. 


SeW  jmir  alsetnaie  comtnl,  couMwiNcatNms  or  applhmc*  ir<r> 
tfteificctioM  hr  •  rocoMMude^  sctirtiod  by  tm  $mgi»mr$. 


ELECntONICS  — A4oy,  1953 


INCORfORATIO 


CUSTOM  DEStONED  PKOTECTION 
l«r  SUB-MINUTUKE  TUBES  .  .  . 


ironies  profession  who  have  the 
tools  for  studying  the  problem  men¬ 
tioned. 

John  E.  Tillman 

Albuquertfue.  Nets  Mexico 


m  NIW  STAVlk 
SUB-MINI-SHItlD 


Here  is  m  combination  Shield,  Clip  and 
Mount  to  meet  your  T3  Sub-Miniature 
Tube  holding  and  shielding  require¬ 
ments.  j 

Wrap-around  shield  (A)  assures  /V 
close  tube  to  shield  contact  for 
maximum  heat  dissipation.  Firm  M 
clamping  action  of  phosphor  '  m 
bronze  shield  mount  (B)  se-  -  m 
cures  tubes  under  the  most  ^ 
severe  conditions  of  vibration 
and  shock.  Easy-to-get-at  rivet  i 
holes  in  base  of  mount  facili-  § 
tate  easy  riveting  of  mount  to  ^ 
chassis. 


Cathode  Impedance 

Dear  Sirs: 

Having  seen  no  comments  in  either 
the  January  or  February  issue  of 
Electbonics  regarding  the  article 
“Effective  Cathode  Impedance”,  by 
W.  Chater  imd  N.  Golden  (p  184, 
Dec.  1952)  I  am  writing  this  in  case 
no  criticism  has  been  submitted  by 
others. 

Using  the  nomenclature  of  the 
article,  it  is  proved  that  for  good 
bypassing 

(m  C»R«,)*  >  >  I 
or 

(<-C*(«*||A,)P  >>  1 
where  ||  stands  for  “in  parallel 
with”. 

This  means  that  if  is  made 
small  or  zero,  C*  must  be  large  or 
infinite,  which  is  incorrect.  In  Fig.  1 


Sub-Mini-Shields  are  now 
available  for  tube  types 
T3-I.T3-2,  T3-3,  and  T3-4; 
Diameter  .366"  to  .400". 


Monufoclurart  of  lh«  fomou*: 
MINI-SHIELDS  A  MINI-SPRINGS 
Soy  Shera,  Long  Island,  N.  Y. 

Say  Short 

Our  Engineering  Department  u-elcomes 
your  special  Subminiature  Shielding  problems! 


HI0-2600»s"JS;;f£f'' 

Ughtw^gh^—  Portable  Units 

. .  For  Field  and 
Laboratory  Use! 


'  (r,  +  RL)  +  (p+l)2 

where  +  stands  for  vector  sum, 
Therefore  the  ratio 


GainforZ  —  Z 
Gain  for  Z  -  0 


SPECIFICATIONS 

1.  ACCURACY 

Better  than  .05%  from  20*F  to  120*F 

2.  SENSITIVITY 

Usable  indication  with  1  milliwatt  input 
Adjustable  for  higher  levels 

S.  INDICATOR 

50  Microammeter 

4.  INPUT 

50  Ohm  Type  N  Connector 

8.  EXTERNAL  DC  OUTPUT 

Pin  Jacks 

5.  EXCURSION  OF  MICROMETER 

One-half  inch 

7.  MICROMETER  SCALE 

at  1000  Me- 
1  Division  equals  290  KC 
at  1400  Me- 
1  Division  equals  350  KC 
at  2000  Me  - 
1  Division  equals  45C  KC 
at  2600  Me- 
1  Division  equals  555  KC 
S.  EXTERNAL  SIZE 
6Vi  X  9%  X  7" 

S.  WEIONT 

Four  pounds 

I  (Csvity  units  art  also  avail- 
£  aMa  for  custom  housing) 


Rm+Z 

For  values  of  this  ratio  approach¬ 
ing  unity,  Z  must  be  much  smaller 
than  Rm',  that  is,  must  be  by¬ 
passed  to  a  value  much  le.ss  than 
7?«.  Taking  two  simple  cases,  (a) 
If  <<  Rm,  C»  is  not  required, 
(b)  If  Xck  <  <  Rk,  R<,  can  be  neg- 


PS-CITT-A  aOO-1300  MCS. 
FS-cm-A  taoo-iMO  mcs. 
rS-C-TTS-A  IMO-23SO  MCS. 
FS-&174-A  I70O-2M0  MO. 


C9lihr.f  ’ 


'c^rf 

^'ce* 


FIG.  1 — Simpla  amplUiar  circuit  illua- 
tralM  bypoMing  ■ituation  discustod  in 
lattar 
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no.  2 — CIrcnU  wllh  fMdback  cnmnt 
ad<Uii9  to  normal  Inbo  cothodo  currmi 


no.  3 — Circuit  in  which  ioodbock  and 
cathodo  curront  nubtract 


TImm  c«Av*r«  tow  !•*•< 

OC  tola  palMtton  DC  ar  AC  aa  that 
•rr«f 

mn4  Hi«  •! 

•«hI  i«i«v  bm 

by  iwnt  M  •fi  AC  tH«n  • 

DC 

Tboy  •r*  boffwti<«lty 
^v«cUi««i  vtlK«tf»  hovtfif 
fMtyfM  wMtIi  c«fifribyt*  t*  iMf 
lif*  Mfid  {•w 


<tlTC  FOK  THESe 
CATALOGS  a  a  . 
atOA 

10*500  cydM 
MAC 
60  cydts 


lected.  Then 


must  be  much  less  than  /2.  or 
>>  1;  not  (wC»iJ„)*  as 

above. 

In  the  second  part  of  the  article 
it  is  stated  that  the  feedback  ratio 


Jk_  _  fiaa _ 

C.  fijr  +  ^aa 

where  R.^  =  R„  paralleled  by  R^ 
and  is  therefore  less  than  Rt  indi¬ 
cating  that  less  current  flows 
through  Rt  than  through  R„ 
whereas  actually  ti  and  U  flow  in 
the  same  direction  through  Rt. 

In  Fig.  2 


«*  “  (*>  +  it)  lit 
«•  -  mRlA 


Substituting 


WoMt  Mora  latorawtioar  Um  pant  cwd  m  Im  pne*. 
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WMt  mar*  tofarmotiaai  Um  paat  card  aa  Imt  papa. 
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TRANSFORMERS 

HERMETICALLY  SEALED 

•  D«sion«d  to  MIUT-27 

spocificationt 

•  MIL-T*27  standard  stool 


•  Ruggod  sooUd  tormlnols 

•  Coro  and  coil  socuroly 

•  onchorod  to 
mounting  studs 

•  High  vacuum  imprognotod 

•  Fully  tostod  and 

guarantood 

Thata  quality  itandard  typas  ara 
readily  availobla  and  cover  a  wide 
range  of  specifications,  set  forth  in 
detail  in  o  new  catalog. 


whence  the  feedback  ratio  equals 

«.  \R,  +  Rk  )y^  RlA  J 

and  hence  the  R.,  should  be  greater 
than  Ru,  but  only  slightly  if 
R,/Ri.A  is  much  less  than  unity. 
Also,  its  value  depends  on  A. 

It  seems  likely  that  the  authors 
used  the  circuit  shown  in  Fig.  3 


Quotutions  sun« 
mined  promptly 
on  tfco  obovo 
ond  oil  othor 
typos  of 
tronsformors 


ERRANf 


\ 


i-. 


better  SYNCHROS 
I  are  required 

'  SPECIFY 


WRITE  TOR  NEW 
TEUSYN  BROCHURE 


hours 


See  yoiir  Distributor  or  write 
directly  for  FREE  booklet  on 
'  Irnprovinq  Vibrator  life  ftirouqh 
Good  Moiotenonce 


tlMES 

VIBRAPOWR  ICOMPANY 


4038  N  Hi 


lACKTALK 


for  their  tests.  Here  t,  and  i,  flow 
in  opposite  directions  in  R^. 

(m  +  1)  tk  ** 


Substituting 


Rk/Rr 


•  Proved  Precision 


•  Meet  Government 
Specifications 

•  Corrosion  Resistance 

•  Fungus  Resistance 

•  Avaiiabie  in  wide 
seiectionof 


Rp  Rr  +  Rmt 

The  result  stated  by  the  authors  for 
Fig.  2  is  not  applicable  owing  to  the 
reverse  direction  of  t,. 

D.  L.  Clay 

Birmingham  Bound  Reproductn. 

Staff*,  England 
Chief  Electronic  Deeign 


Cheerio 

Dear  Sirs: 

I  LIKE  the  cheerful  tone  of  your 
November  issue.  It  is  good  to  know 
that  a  slacking-off  in  military  con¬ 
tracts  is  not  causing  despondency 
among  manufacturers,  but  is  merely 
a  spur  to  them  to  open  up  new  flelds 
of  application  for  their  products 
and  to  design  and  produce  improved 
forms  of  existing  equipment. 

The  information  that  Canada’s 
contribution  to  the  electronic  equip¬ 
ment  fleld  is  growing  at  a  rapid 
rate  is  good  news  too,  for  I  believe 
that  a  healthy  and  virile  electronics 
industry  is  a  sign  of  better  times 
ahead.  Once  the  United  Nations 
have  completed  their  rearmament 
programs  consideration  can  and 
should  be  given  to  lightening  the 
daily  trend  and  increasing  the  bene¬ 
fits  of  leisure,  and  here  the  elec¬ 
tronics  industry  can  play  a  very 
big  part. 

Recruitment  to  the  industry  must 
be  kept  at  a  high  level,  and  here 
again  the  prospects  are  cheerful. 

Altogether  the  world  prospects 
for  this  expanding  industry  are  ex¬ 
cellent  and  provided  we  all  put  our 
backs  into  it  there  should  be  no 
trade  recession. 

Your  editorial  comments  in  this 
respect  have  heartened  us  all. 

Samuel  Warrinhi 

Olouceeter,  England 


ifIOmajorpolice 

DEPARTMENTS  USE 


low  voltage  starting 
I*®'  iftsnres  long  life 

,  James  “Red  Ball”  design  means 
V  full,  instant,  low  voltage  starting 
/  ...  your  insurance  of  longer 

vibrator  life  and  superior 
performance  even  under  maximum 
battery  drain  conditions. 
‘V  .*  Write  for  detailed  story. 


Wont  more  information?  Use  post  cord  on  lost  page. 
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CONTACTS  FOR  THE  FIELD  OF  ELECTRONICS 


ELECTRO  PLATING 


SPECIALISTS  IN 

Silver,  Cadmium  4  Zinc  . 
Borral  Ploting 

Iridita  and  Cronak 
ProcasMs 

T*  G«v*riim«iil  S#«c/li<«tlMit 


EVEREADY 


PLATING  CO. 
ITfOFIMTAV.N.r.C 
■M  •-•aai 


Hgvg  ydw  problamt  In  > 

Metal  to  Glass  Seals? 

NAME  IT...  WE'LL  MAKE  ITl 
TCRMJNALS 
HEADERS 

END  SEALS  •  •  •  SPECIAL  ITEMS 

QUALITY  PRODUCTS  CO. 

S87  OmtIm  SIm  ProvidcacCf  R.  I. 


JOOHING  ^ 

■  RAZING  1  WILDING 

i  •  tiLiii  CO  me  ■  ( 


*7S1  tRYN  AAAWR  AVI. 


MILES  REPRODUCER  CO..  INC 

•12  •■oADw*y*mRmmN»w  »o««  j  h 


SUB-CONTRACTING 

MILITARY  and  COMMERCIAL 

ractivtn — last  aquipniMt 
troiumi  •  tan— «oii  trolt 
lafc-oitambliaf 

TELETRONICS  LABORATORY,  INC. 

Waatfcary,  L.  U  N.  Y.  Wattkvry  T-IOlt 


^WAViOUIDI  ^ 

WAVBOUIDB  ABSombliGB 
WAViOUIDI  Compenantt 

•  low  Cost  •  Quantify  Production  •  Light-woight  "Ona-piaco  contlructioni" 

A  Dimamiont  to  ^.OOOS  •  Intarnol  finithat,  10  mkro-inch  *  Excallant  V.S.W  R 
A  Coppar,  Nickal.  Silvar  •  •  •  Soma  itamt  tkippad  from  (tock. 

Othart,  producad  to  your  ipocifkoliont,  on  thort  notico 
Writ#  now  for  additional  information. 


ALLIED  RESEARCH  &  ENGINEERING  INC. 

1041  NOBTH  lAl  tAlMti  •  NOllYWOOO  31,  CAlltORNIA 


•  .'  L. 


EISLER  MANUFACTURES  COMPLETE  EQUIPMENT 

WCLOtRt  rOR  SPOT  A  WIRK  BUTT 
RAOtO.  TV  TUBi  CQUIPMCNT  A  REPAIR  UNITS 
INCANDRBCENT,  FLUORESCENT  MFO  EQUIPMENT 
NEON  BiaN  MAKERS  EQUIPMENT,  CLASS  LATHES 
ELECTRONIC  EQUIPMENT.  VACUUM  PUMPS.  EU. 

Wtl  GIm*  slicing  A  CUTTING  MACHINES  far  Lak  Uw 
TRANSFORMERS.  SPECIAL  A  STANOARO  TYPES 


EISLER  ENGINEERINO  CO.,  INC. 

Sa.  I3UI  SI.  Nmrar 


NmtarS.I.  N.  i. 


SUBCONTRACTING 

MILITAkY  and  COMMlkClAL. 
Powor  auppUaa,  eoatrols,  last  aquipoMot, 
aub.aaaainbUaa,  cobla  crad  horaaaa  work. 

PESCHEL  ELECTRONICS,  INC. 

IS  GAROCN  ST.  NEW  ROCHELLE,  N.  V. 

NE«  RacMI.  S.3S42 


fifcrsicAi 


COILS 


Bobbin,  apooL  form,  loyar.  lataalaovod, 
iatarwovan  typaa.  Mada  of  any  motoried, 
oay  Unlab,  tor  any  oppUcation. 

Sand  blua-priata  and  apocifieotioas 
for  prompt  quototioa. 


THE  FIVE 
STAR  COMPANY 

Was!  Main  Sirtol 
PloRtsvilla,  Conn. 


NEW  RECORDING  PAPER 

For  tlM  Bnt  tlm.  there  ie  amiable  an  ladallhlt 
recordinc  paiier — ALFAX— that  li  NOT  mbieot  to 
huralditr.  temperatura  or  oaptUarr  action  problemi 
u.niaUjr  asaoeUtad  frith  pea  and  Ink  or  paperi 
marked  bf  arcing  or  heat. 

ELECTRICITY  IS  THE  INK 
THAT  MARKS  ALFAX 

Alfai  paper  can  ba  marked  br  one  volt  aad  la 
Inatamaneoiu,  permanant  and  Mabla.  Blfhlr 
•enidtlTe  AUax  li  capable  of  catcblng  trandeota 
and  baa  a  tone  reepenae  eapabla  of  fourteen  iteiM 
br  alfflply  Tarrlnt  the  current  tbnmfh  tba  paper, 
Alfaz  li  the  onlr  paper  that  Ie  capable  of  high 
■peed  reconUng,  etable  bWore  or  after  rarordlag, 
Ie  non-tranaferaUe.  baa  tow  eumat  eonaumptloa 
at  high  ipeeda,  can  record  at  lilgh  hunildlir  oew 
all  temperatura  rangee,  la  amudge  proof  aad  non- 
taxto. 

Alfax  opens  the  whole  Dtw  Said  of  monltortag  and 
recording  of  phenomena  wbtoh  aerer  before  hare 
been  done  eaallT  and  cbeaplg. 

Send  for  literature  and  aend  ua  nmr  recording 
problem.  We  will  be  happr  to  work  with  you. 

ALFAX  PAPER  A 
ENGINEERING  COMPANY 

P.  O.  Bog  12S  Wgstboro,  Mostochiitattt 


WIPE  RANGE  decode  *»SIST0R 

Etpaclally  datlinad  for  ust  In  dtvtiopmgnt  and  production 
laboratorrgg  wliara  ttandardifgd  RTMA  ratittor  valuaa  ara  to  ba 
dsNMRlnad  .osaUy  Md  quickly. 

Rochastar  Eloctronics  Co.,  Inc. 

DEFT  S.4  Bqg  »T  PENFIELD,  NEW  YORK 


FM  MODULATION  METER 

Mbobufcb  moRimum  modulotion  devieFion 
OA  mobtt«-iytrtm  FM  FransmiFters.  oil  frt- 

quGACirt,  25  Fo  200  mC  Pne*  S240  00 

LAMPKIN  LABORATORIES,  INC. 

BRADENTON  FLORIDA 


A  PRIVATE  TECHNICAL 
PLATING  SERVICE 

otfarlna  PALLADIUM 

ottarins  ....  gnOOlUM  ....  In 

Uath,  inlarmediote  end  baavy  clectrodaposits. 
Information  regarding  elcctroplotad  Hiicknestci 
upon  request. 

DANIEL  D.  ZIELIK 

Brown's  Lono  Fairfield,  Connaetkut 


This  CONTACTS  Section 

lupplemanla  other  odTertiainq  In  Usia 
Issua  with  lhata  additional  announco- 
monts  oi  products  asaantial  to  aifleiont 
and  economical  produeUen  and  molnto- 
naneo.  Mako  a  habit  of  cbocklnq  lUa 
paqo.  each  issuo. 


For  certificatioii  of  Inductioii 
and  Dielectric  HeatiHg  EquipmeRt 

In  occfdoieca  wMi  P.C.C.  rulings 

NEW  ROCHELLE  TOOL  CORP. 
>20  AAotn  St.  Now  Rockall#,  New  York 
Phaaa  NE  2.SSM 

'Ifekfl.  Unis'  fhmtofimt  en  reanesi 


USE  DECALS 


OuroWa-MW  ^ftcation• 
ouota^ 


Shorted  Turn  Indicator^ 

_  SanslH.a.rugged.nan-shachlng 

I  ^111117  far  unmauntsd  cailt;  $150.  f.a.b. 
M  ir  HUNTINGTON  BEACH,  CALIF. 

Ikartron 


We  invite  inquiries  on 


WKIU  I  ATAlOO 


MtC  CO  .  INC 
21  ATHiRTON  JTRIIT  TONKIRt  1,  N  Y 


NORSip  I  REX  RHEOSTAT  CO. 


BALDWIN  I  I  N.  Y 


Professional  Services 


' - '.I 

ANNIS  ELECTRIC  RESEARCH 
LABORATORY,  INC. 

oomaAnio  —  bubarch  —  DBVBLoniEirr 
BiarbauoN  or  badio  and  buktbonic 

■QUIPlfBNT. 

■ranAUST 

MUttATT  BaOIo  Dtraodoo  flndlBA 
■valAaMBt  Aoa  OtraeUowl  AnMlMiM 

P.  a  Sb  U1  1401K  B.  N«U  BL 

iIllW  tlL  TtL  •-1TW 

R.  W.  HODGSON 

REBEAWEI  B  DEYELOPMENT  ENOINEEEB 
BPEgiALIEINO  IN  ELECTRONICS.  NDCUt 
ONIOA  INSTRUMENTATION.  SERTOMXCBA- 
NI8MB  B  CTBERHriCS 

OShM  44W  LazliMtaB  At^  HoUnraad  44.  Oallf. 

AH  Mail  to  Box  4T4.  SbariBBa  Oaka.  CaBr. 
qiAdaMBA  4440 

ALBERT  PREISMAN 

Consulting  Engtnear 

TaSarlBoa.  Palaa  Ttebalanaa.  YMaa 

AapUSa^  PbaBna  NatworkA 

Indaftrlai  Ax^aaoat 

AflllaiedBttb 

‘  HANAOnamr-THAfNINO  ABBOCIASm . 
440S-14tb  St.  N.  44.  WaEilnglnn  IS.  Ek  fL 

CROSBY  UBORATORIES,  INC. 

Murray  G.  Crosby  6  Staff 

B«dt»  -  Etaotraole 

Bwwih  PmloBBiH  B  MAnofaetoilM 

BaMBiii  1^.  HMortll*.  H.  T. 

Blekivtll*  t-Sl*l 

R.  W.  HODGSON 

PATENT  AOBtT  BPBCIALIXINO 

Df  ELECTBONICB 

BaolBarad  to  Piaotloa  BMaa*  lha  U.  B.  B. 
FatalEi  Pataot  OOtaa 

OEIII  4444  Loxiagtoa  Aaa..  HoUrBOOd  44.  CaUt. 

AU  MaU  to  Box  4T4.  Sbamaa  Oaka.  Calif. 

OLadalaaa  4444 

JOSEPH  RACKER  COMPANY 

Radar  Consultants  &  Editors 
— "-‘r  •  Maaoala 

Raararab  aad  DarolapaMat 

144  Naam  Streat  Naa  Yaik  4B.  H.  T. 

Worth  4-14M 

EDGERTON,  GERMESHAUSEN 
&  GRIER,  INC. 

Consulting  Engineers 

BMMfch.  DmloaaMiit  AOd  lUnfaeton 
•f  Baotrsnls  lod  Btrokaioople  BqvinMt 
anuttnat  i>  huii-Spmb  PhauvMtaf 

IBI  MrwitHBi  A««bm.  BotoB  11.  Mam. 

HOGAN  LABORATORIES,  INC. 

Joha  V.  U  Hocaa.  Praa 

AerUrt  Baaaarak.  BrntUpment,  Uaetamrtae 

Eat  14*4.  Elactronlct,  Bptlaa.  Maabaalta,  Faa- 
tlintla  CoaiBimleatloa.  Dlflul  Coaipatatt  ICtreU). 
Elactro-aaoiltira  raoordlnt  aadU.  laatraBaotatlaa. 

IS}  Panr  Btraat  Naa  York  14.  CHalaaa  S-t4S* 

W.  C.  ROIINETTE  CO. 

MOTBON  DEADBEAT  HIGH  GAIN  SERTBS 

Spaad  ooatrol  of  aay  Prloaa  Morar  14%  to  .4411b 
araraaa.  Xlaetrlo  Tranrmlralnaa  ^  M  54  |W  pM 
aontrnit  Tiorn  droop — No  load  to  fuU  laad. 

444  Fair  Oaka  Ara.  South  Paradta,  CaBf. 

Py  11544 

Eldico  of  Now  York,  Inc. 

PlMAKf  at  TatoBBoa  Inurfermoa  RUmliiAtlai  from 
Ttmmmtttan,  InduotlOB  BMten.  OUtbinBT  and 

MB 

DobaM  J.  B.  IteUo  B  EncliMArlBd  BUff 

44-11  OtOdUtUB  PkWT  DoudUBdB.  N.  T. 

Batboa  •-•am 

THE  KUUIAN  CORPORATION 

Consultants  •  Engineers  •  Constructors 
Bloat  raale  Ccotrai 

SpaciallBa 

UUUty  •  ladoalflal  •  ChaaBaal 

1404  N.  Broad  St.  Phlla.  SL  Pa. 

SKINNER.  HARLAN  AND  IRELAND,  INC 

Consulting  Engineers 

SpedallEni  in  Maxnetle  Mauirlala  and 

Tbalr  AppUeatlsn 

1144  E.  4Srd  St  ladlanapoUa  T,  Indiana 

ERCO  RADIO 
LABORATORIES,  INC. 

Radio  Communications  Equipment 

MuIbawIih  .  DmI«  •  PwiilApiAMl  •  PradBAtlea 
PlOBABA  iB  rra«IMDif  Shift  TBtfrABh 

OaiBm  OUv  •  LoBg  IBABd  •  Mab  Tart 

MEASUREMENTS  CORPORATION 
Research  &  Manufacturing  Engineers 

Harry  W.  Houok  Janr  R  vtmtmr 

Joba  M.  raa  Baurao 

Spaolallata  la  tha  Doalgn  aad 

DaTalopaMBt  of  ElaotraBlo  Taat  Inatnuatala 

Boon  ton.  M.  J. 

THE  TECHNICAL 
MATERIEL  CORPORATION 

Communications  Consultants 

Syatama  Endinaariad 

Goaaral  OStoaa  and  Laboratary 

141  Spanoar  Plaea.  MaaaaiOBaek.  N.  T. 

HARRIS  GALLAY 

Consultant 
uicROWAvx  and 

PULBB  TECHNIQUES 

Ptmuiuth  I-41IT  40  Fanr  St.  BaUarlUa  4.  N.  J. 

Eugene  Mittelmann,  E.E.,  Ph.D. 

Consulting  Engineer  6  Physicist 

HlBh  Fiaquaney  Haatlnt — Induatrtal  EUotraaloa 
AiaiUed  FbyBea  and  Mathomattaa 

544  W.  WaablattoB  Bird.  Cbloaso  4.  DL 

Stau  4-4441 

TELECHROME,  INC. 

Electronic  Design  Specialist 

COLOR  YmJBVISION  BQUIPMB44T 
nylna  Spot  Seanoara.  Color  SynthadaotA  Kayara. 
MoaRora.  OadUoaoopaa  and  Balatad  Irparatiia 

J.  E.  PopUn-ClunBaA  Fr**-  •  Cb-  *t*7- 
44  Manlok  Rd.  AaaltyrlllA  L.  L.  N.  T. 

GENERAL  LABORATORY  ASSOCIATES. 
INC. 

Specialists  in  Glass  to  Metal  Sealing 

IfABufAatBrtnf  and  dcrelopBient  faetUUaa  bob 
AfAllAbU  eorartna  apaetAl  «Aeuum  and  aas  tuba 
DarelopmaBi  ABd  rabricatloo.  Wa  tnnta  rour 
huiulrtaa. 

Nonrieh.  N.  T.  TalephoBa  Nonrteb  4  -4144 

NIAGARA  ELECTRON  LABORATORIES 

CONSULTATION  -  DESIGN  -  CONETRUCTION 
MFQ.  THE  THXRMOCAP  RELAY 

SpaolallEad  la  aolutloa  of  prabiMna  of  alaotroale 
and  alactro-ptayBoal  taatrumtatatloa  for  tM  la- 
aaarcb  of  aaaWoal  laboratory.  IndaaMal  plaat 
problataa  alao  Inrltad. 

Aadorar.  Nob  York  Cabto  Addraaa:  NIATBONLAB 

WHEELER  LABORATORIES,  INC. 

Radio  and  Elactronloa 

CanaolUnt — Raaaarob — DaraloiOMBt 

R-F  Clroulta— Llnaa— Antonnaa 

MlorgBara  Componanta— Taat  E«alpB|Bt 

Harold  A.  Wbaelar  and  ttkdtnaartad  SM 

Grant  Naek.  N.  T.  Groat  Naok  t-TSM 

HANSON-GORRILL  BRIAN  INC. 

Products  &  Mfg.  Derelepment 

BLECTRICAL  •  ELECTRONIC 
HYDRAULIC  •  MECHANICAL 

Ona  CaBttBABUl  BIU  OIab  Cera.  N.  T. 

QlaaCoTa4-im 

MAURICE  1.  PARISIER  &  CO. 

Communications  Experts 
Intamatlonal  Enflnoarlnd  ConauRlai 

RADIO  BROADCABTINO  B  COMMUNICATIONS 
Plannini  B  Inatallatioo  Suwndxloa 
CommunlcatloD  Equlpmaat  for  Anaad  Foreaa 

1475  Broadway  New  York  44.  N.Y.  LOnaaora  4-5444 
OIBcaa:  Paru  Ruanoa  Alraa-Sao  Paolo- Borabay 

WIHTOL  LABORATORIES 

Consulting  •  Research  -  Development 

Elaotron  tubaa-Tacuum  and  t—  taba 
■nanufaeturlnd  taehnlquaa-Glaaa 
tachnlquaa-Spacial  purpaaa  tabaa 

4353  Gray.  Eranatoo.  III.  Ua  4-7444 

HIGHLAND  ENGINEERING  CO. 

XTilliam  R.  Spittal  6  Staff 

DEBIOM,  DarELOPMENT  AND  MANUPACTUBE 

OF  TRANSFORMERS.  CHOSBB.  BTa 

FOB  THE 

ELBCTRONIO.  INDUSTRIAL  B  AIXIXD  FDELDB 
Mala  B  Urbaa.  Waatbun.  L.L.  N.T. 
w>-T-tM4 

PICKARD  AND  BURNS,  INC. 

Consulting  Electronic  Engineers 

aad  Baalaatloa 
at  Radio  SyitaaM 

Raaaarob,  Drralop— it  and  Dartsa 
at  Spaoial  XIaatraalo  Xqulpaant 

444  nifaiMut  Ara..  Naadbaa  44.  Maa. 

YARDNEY  LABORATORIES,  INC. 

Research  •  Design  •  Development 

Elaetra  Cbaartoal  Oaaaratata  af  Eaaaw 

144  Chaarbas  Straat  WOrth  4-454*.  41.  44 

Nob  York  T.  N.  T. 
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SEARCHLIGHT  SECTION 


^  WANTED 

By  CMMny  I•e•ta4  In  Nartli  Oiitral  Ohi*, 
COMMUNICATIONS  EQUIPMENT 
DEVELOPMENT  ENGINEERS 

tfM  with  3  t*  5  v«*n  raMTlMiM  la  CaamvalM. 
tiRRi  OcvtlRRiMnt,  wHfi  badit^fi^  In 

VHf-UHF  R«Ml¥«r«  and  Trantmlttart.  Flald  la* 
nallatian  and  tyataaii  Eaflnaariaf  asaarlaiiaa 
Mpful. 

^  F-73R3,  Klectronies 

510  N.  Mlrhlgan  Are.,  Chicafo  11,  HL 


MANOPACTURERS*  REPRESENTATIVES 
WANTED  by  Nertional  Mcrauiaetiuar  ol  D.C. 
Powwr  Supplias  oi  th*  •Iwetronie  and 
iwUnluai  rwctUiar  typwa.  Writ*  stotlnf  prwa- 
•nt  linwa  and  twrritory  to 

Perkin  Engineering  Corporation 

343  Kaatu  SIrMt,  El  Ctllfrrala 


KBPLIE8  )  Bna  So. ) :  AtUrett  to  office  nearret  yo« 
SBW  YORK;  ti»  W.  (fad  Bt.  ($$t 
OHICAaO:  tto  S.  yirkigan  Are.  ftti 
BAS  PA4.VC/SCO;  «S  Poet  Bt.  (i) 


POSITIONS  WANTED 

ELKCTRONIC  BNOINBRR  (non-drrree)  with 
13  yaara  axperlance  In  rommunleatlon.  radar, 
control  and  Inatrumentatlon  dealrea  a  respona- 
Ible  place  with  an  organisation  with  electronic 
problems  and  planning.  Oood  theoretical  and 
practical  background  In  maintenance,  design, 
system  planning,  sales  and  Instruction.  PW< 
^17,  Blectronica 

ELECTRONIC^  ENGINEER  II  yra  M.8.  In 
Electronics.  S  yra  Industrial  experience. 
Special  Instrumentation  and  Analogue  com* 
Pntsra  Desires  senior  engineer  or  project  engl* 
neer.  PW-743>,  Electronics. 


TBjCHNICAL  WRITER  desires  writing  assign* 
moots  which  can  be  handled  through  malls: 
Instructional  material,  tech  manuals,  ad  copy, 
manuscripts.  Experience  Includes  ten  years 
technical  writing,  tlve  years  teaching,  radio, 
television,  radar.  Industrial  electronics,  medical 
electronica  Inquiries  Invited.  PW-7318,  Else* 
tronles. 

®8EE,  33.  radar  and  counter  measures  WW3. 

10  years  design,  Installation,  maintenance 
radio  and  microwave  communication  and  con* 
^o I  systems  for  power  utilities  and  pipelines. 
Desire  relocate  southwest.  PW*74»2,  Elec* 
tronica. 

SILLING  OPPORTUNITieS  WANTID 


MILITARY  A  Industry  Hales  manufacturer's 
representative  aelling  ITHAF,  Signal  Corpa 
N^vy  “nd  Induatry  fPhlla,  Washington,  Day* 
»,***’'■  ■•'dltlonal  lines  and 
planta  RA*6831,  Electronica 

TECHNICAL  SALEH  Representative.  Aggres* 
slvo  new  organization,  headed  by  man  with 
years  of  Sales  and  Production  Engineering 
experience,  offers  active  selling  and  technical 
help  to  a  few  good  products  used  by  manufac* 
I  I"  ‘I**  Electronic  and  Metal  Working 
Indust^es  frmn  New  Jersey  to  Washington, 
D.  C.  RA-7370,  Electronica 

_ WORK~WANTtD 

_  Wanted: 

Development  or  assembly  work  by  small  elec* 
tronic  engineering  and  manufacturing  group. 

in  top  ntiallty  on  complex  •ouln* 
ment.  WWw7l6f,  Blactronicih 


ASST.  CHIEF  ENGINEER 
SALARY  START  TO  $8400 

Mff.  of  home  appUancee  (R54)  Kmplofeee)  leekR  a 
research  and  derelopmem  M.B.  with  food  potential. 

Cofifact  Roy  Cdwordf 

O'SHEA  EMPLOYMENT  SYSTEM 

"Amsftca't  Largest" 

•4  E.  Jaduss,  Chicats.  III.  Tel.  WAkash  2-104 


ELECTRONIC 
ENGINEERS 
&  PHYSICISTS 


OUa  STEADILY  IXPANOING  LASORATORY  OPERATIONS 
ASSURE  PERMANENT  POSITIONS  AND  UNEXCELLED 
OPPORTUNITY  FOR  PROFESSIONAL  GROWTH  IM 

RESEARCH  &  DEVELOPMENT 

GUIDED  MISSILES 
TELEVISION 

ELECTRONIC  NAVIGATION 
SOLID  STATE  PHYSICS 
VACUUM  TUBES 

RADAR 

THE  EMPLOYMENT  DEPT. 

INQUIRIES  TO  CAPEHART  FARNSWORTH  CORP. 

FORT  WAYNt,  IND. 


AEROJET 


World's  Loador  in  Rockel  Powt  O/fers 
Outstanding  Opportunities  in  Guided 
Missile  Work  lor 


ELECTRONIC  ENGINEERS  MaSasIgm^ ap^aUied  skiUa  In 

Modulalora,  CRT  DUpksra.  Analog  Computara.  Pula#  TeohniquM,  EquipnMt  LoT^ 
Dato  Proaanlation,  Digilal  Compulera,  Vidoo  Circuit  Daoign.  Audio  Clrcull  Doaiqn.  Aleo 

DESIGNERS  oi  small  Eloctric  Motors  and  Sorv*  Components. 

a  cDfinVU  Aillf^lCTR  Skilled  in  Strucluroa.  Stieaa  Analyaia.  Fluid  Mecho^ca 
ACnOllTNAnivia  l  a  Thermodyaomlca  ol  fluidB,  Doslgn  oi  Bockal  and  Quidod 
MiasUo  Componsnts. 

Giro  oxporionce.  oducotion,  ago  rotoroaeoe,  peeoonal  blafory.  oalarj  roooJrod,  oalarj 
oxpoctod.  All  laquirioM  conaidorod  promptly  oad  kopt  eonfldontJal. 

AEROJET  ENGINEERING  CORPORATION 

P.  O.  Box  296  Axusa,  Californio 

DivUion  oi  Tbo  Gonotol  Tiro  and  Rubbor  Company 


WAkarh  2-104 


Don’t 

Forget 

Box  Number 


WdEIN  nnswortng  the  claaalflod  ad* 
vertlamentg  in  thtg  tnasaslno,  don't 
forget  to  put  tho  box  number  on  your 
onvelopo.  It's  our  only  moans  of  Idonti* 
firing  tho  advortlaement  you  aro  an* 
sworlng. 


BUILD  IN  WORLD 
ELECTRONICS  CENTER  . 

MeUJOoUun  Oakland  Area  (UOAI  boom  of  the 
Unlrtrdty  of  CaUfomla  and  eloes  to  Btanftrt 
Ualrerdty.  offer*  unmatchort  roasaich  ar  oooaul- 
tatloo  faelUtlot  and  ponoonel  wuros  for  nuuiu- 
faoturora,  fabileatora  and  marketara  In  oloetrooloa 
field.  B^dee  lu  Ideal  loeaUon  la  me  dew  ef  two 
world-renownwl  reeeareh  ocoten,  IlOA  prevtdee 
many  addlUonal.  exelnalTa  prodt  adraotasos  to 
laduatry:  oroxlnlty  to  uaen  la  sreat  elaotronlea 
oenter;  seosrapblo  hub  of  mulU-tatllloo  dollar 
WMt  manat:  daeaMa  istIiiss  In  •hlpUns  time  and 
east;  major  termlnuo  tor  raU,  truck,  air,  ma 
oarrton:  aU-Mswa  produetlon:  tamperau  eUmste: 
aerea  of  lertl  plant  dtaa;  phenomonal,  eanttnulns 
O-R-O-W-T-H:  For  a  fraa  rACTBfWK  and/or 
■now wo  to  ipoolflo  quootlona,  wrlu: 

Alamada  County 
Now  Industrias  Committoa 
Sulto  Ml,  427  -  nth  St.  Oakland,  ColH. 


RiciNT  mmm  grads 

ARE  YOU  INTERESTED  IN  GETTING 
AN  ADVANCED  DEGREE? 

It  you  went  to  combiao  work  and  itudy,  ond 
at  th*  MOM  ttnw  gain  oxporianco  In  rtsoorch 
toebniquo*  full  tim*  omplmmcnt  eppertunitior 
ort  ovoiloDlo  in  oeredynomte  rcseorcb  proieett 
utilixing  wind  tunnol  focilitiat.  Any  typa  of 
tngincaring  training  from  on  occraditad  collog* 
occsptobt*.  Submit  datoil*  of  bockground  to 
Mr.  F.  K.  Womack: 

UNIVERSITY  OF  MINNESOTA 
Aaronoutkal  Engineering  Lob 
RoMmount  Rosearch  Cantor 
ROSEMOUNT,  MINNESOTA 
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SPECIAL  OPPORTUNITIES  FOR 

SENIOR  ENGINEERS 

Convoir  bi  b«owttful,  tumhiny  San  Otago  in- 
vltot  yov  lo  join  on  "onginaart"  onghtaaring 
^aportmont.  Inlarotting,  chollonging,  OManliol 
long*ranga  projocti  In  commarciol  oiraaft,  mili- 
•ory  oircroft;  minllo*,  anglnaaring  rataorch  and 
aloctronkt  davalopmant.  Potiliont  opan  in  that# 
tpodalizad  fialdti 


lUctrical  Dttlgn 
Machanlcal  Oatign 
Sirwctwral  Datign 
Sirwctarat 
WalgM* 


Sarva-machanitm* 
Aaradynamict 
Tharmadynamic* 
Oporatlon  Analydt 
Sydam  AnalytU 


Conarotn  traval  ollowoncai  fo  Ihota  accaptad. 
Pof  fro#  brochura,  writ#  Mr.  H.  T.  Brookt, 
inginaaring  Dapl.  900 

CONVAIR 

IN  BEAUTIFUL 

SAN  DIEGO 

ssoa  PACIFIC  HIWAY 
SAN  OIMO  12,  CAUPORNIA 


DEPARTMENT  HEAD 
MISSILE  ELECTRDNICS 


Promiaani  wall-Mtabli*had  cdrcroft  and 
miMil#  monuiocturar  oiiars  on  oul- 
slandiag  opportunity  to  a  parson  quail* 
find  to  hood  an  oxpanding  sloctronics 
organisation.  Salary  commansurato  with 
rosponsibility.  Must  hors  at  loost  ton 
yooTS  azporionca  in  oirboms  sloctronics. 
Uto  oi  which  should  ho  la  mlssilo  or 
rodor  dssign  ond  dovslopmont.  Ad* 
▼aacod  dogroo  proiorrod.  Posltioa  ro* 
ports  to  chioi  oaginoor.  Bond  dstaQod 
rosnms  oi  hackground.  Bocont  photo* 
graph  optionoL 

P*6690,  Eleclronict 

520  N.  Michigan  Ave..  Qiieago  II,  lU. 


WANTED 

• 

electrical 

engineer 


To  togsmse  tbs  oparotioni  and  mom- 
tononce  of  Microwave  Communications 
and  Cathodic  Protection  Systems  for  large 
pipe  line  company.  Location — Detroit, 
Michigan.  Salary  open.  Include  resume 
of  experience  and  education,  snapshot  op¬ 
tional.  All  applications  treated  os  con¬ 
fidential. 

P-7SZ8.  ISIectronIca 

510  N.  Michigan  Ave.,  Chicago  11.  III. 


HOUSTON,  TEXAS 

Precision  equipment  manuiacturer 
needs  qualified  experienced  engi¬ 
neer  lor  audio  and  suh-oudlo  trans- 
iormer  design  and  derelopment. 
Experience  with  high  permeahillty 
alloys  desirable.  Knowledge  oi  mag¬ 
netic  circuitry  must  be  sufficient  for 
dewelopment  work  on  magnetic  am¬ 
plifiers.  Salary  commensurote  with 
ability. 

SOUTHWESTERN 
INDUSTRIAL  ELECTRONICS  CO. 

P.O.  BOX  1105B  HOUSTON  If,  TEXAS 
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SEARCHLIGHT  SECTION 


DESIGN 

RESEARCH 

DEVELOPMENT 


key  words  to  your  employment  opportunities  at  GOODYEAR  AIRCRAFT  .  .  . 
pioneer  and  leader  in  lighter-than-air  craft  ...  an  established  and  growing 
company  building  an  outstanding  technical  reputation 

DESIGN  ENGINEERING  opportunities  exist  in  the  fields  of  airships,  air¬ 
planes,  and  components,  airframes,  power-plant  installations,  controls, 
hydraulics,  electronics  systems,  fuel  cells,  canopies,  and  wheels  and  brakes 

DEVELOPMENT  of  missiles,  jet  aircraft,  and  helicopters,  electric  and  elec¬ 
tronics  system,  servomechanisms,  fiber  resin  laminates,  and  many  other 
projects  present  an  urgent  need  for  capable  engineers 

WELDING  ENGINEERS,  civil  engineers,  mechanical  engineers  with  ability 
in  metals  fabrication,  and  industrial  engineers  experienced  in  time  study 
are  needed.  Job  opportunities  also  exist  for  technical  editors  and  illustrators 

POSITIONS  are  open  at  several  levels,  and  inquiries  are  also  invited  from 
recent  graduates.  Salaries  are  based  on  education,  ability,  and  experience 

PAID  VACATIONS,  free  group  life  insurance,  a  good  hospitalization  plan, 
paid  sick  leave,  company-sponsored  pension  plan,  planned  recreation,  and 
free  parking  are  among  the  facilities  at  the  plant 


A  FRIENDLY  CITY,  Akron,  Ohio,  is  located  in  the  center  of  the  midwestern 
industrial  region 


IF  YOU  ARE  INTERESTED  in  a  secure  future,  write,  giving  details,  or  request 
an  applicotion  from 

C.  G.  Jones,  Salary  Personnel  Department 


GOODYEAR  AIRCRAFT  CORPORATION,  1210  Massillon  Road,  Akron  15#  OhiG 
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ENGINEERS 

FOR  ATOMIC 
WEAPONS  INSTALLATION 

Mechanical  Engineers,  Electronics  and  Electrical 
Engineers,  Physicists,  Aerodynamicists,  and  Mathe- 
maticians.  A  variety  of  positions  in  research  and 
development  open  for  men  v/ith  Bachelors  or 
advanced  degrees  with  or  without  applicable 
experience. 

These  are  permanent  positions  with  Sandia 
Corporation,  a  subsidiary  of  the  Western  Electric 
Company,  which  operates  the  Laboratory  under 
contract  with  the  Atomic  Energy  Commission.  The 
Laboratory  offers  excellent  working  conditions  and 
liberal  employee  benefits,  including  paid  vaca¬ 
tions,  sickness  benefits,  group  life  insurance  and 
a  contributory  retirement  plan. 


150,000,  is  located  in  the  Rio  Grande  Valley,  one 
mile  above  sea  level.  Albuquerque  lies  at  the 
faot  of  the  Sandia  Mountains  which  rise  to 
1 1,000  feet.  Cosmopolitan  shopping  centers,  scenic 
beauty,  historic  interest,  year  'round  sports,  and 
sunny,  mild,  dry  climate  make  Albuquerque  an 
ideal  home.  New  residents  experience  little 
difficulty  in  obtaining  adequate  housing  in  the 
Albuquerque  area. 


APPLICATIONS  NOW  BEING  ACCEPTED 
FOR  TECHNICAL  WRITERS 


These  ore  not  CMI  Service  AppointmtiU 
Make  Application  to  the 
PROFESSIONAL  EMPLOYMENT  DIVISION 


SANDIA  BASE 
ALBUQUERQUE,  N.M. 


DESIGN,  DEVELOPMENT 
ENGINEERS... 


Looking  for 
the  right  change? 

Many  men  arc— and  the  right  job 
is  often  mighty  hard  to  find. 

But  we’ve  got  some  interesting 
openings  now  at  Honeywell  that 
might  represent  the  right  change 
for  you. 

If  you’re  an  experienced  engineer 
it  would  pay  you  to  look  into  the 
openings  we  now  have  in  six  areas: 

•  Sarvomachonitmt  •  Vacuum  Tubat 

•  Oyros  •  Elactromachonicc 

•  Raloyt  •  Control  Syitami 

Duties  of  the  jobs.  Take  on  com¬ 
plex  design  work  requiring  analysis 
and  decision  to  bring  into  design 
form  the  requirements  for  a  new 
or  modified  instrument,  device  or 
control  system. 

Requirements.  B. S.  or  M.S.  in  Elec¬ 
trical,  Mechanical  or  Aeronautical 
Engineering. 

Atmosphere.  A  company  that 
understands  engineering— where  one 
out  of  every  ten  employees  is  actively 
engaged  in  engineering  or  research. 

Openings.  In  Minneapolis,  Phila¬ 
delphia  and  Freeport,  Illinois. 

For  details  write  Mr.  Ross  Wagner, 
Personnel  Dept.,  EL-5-87,  Honey¬ 
well,  Minneapolis  8,  Minn.  Ask  for 
our  book,  “  Emphasis  on  Research.” 


WW  MIMNtAaOLia 

Hone^^ell 


4X4 
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RADIO  CORPORATION  of  AMERICA 


A  QUISTION  POR  ALL  KNOINIIRS: 


Where  will  you  be 
W years  from  now  ? 


SEARCHLIGHT  SECTION 


Pocitiom  OpoR  In 


RESEARCH-DEVELOPMENT— 
DESIGN- APPLICATION 


in  any  of  tho  following  finith: 


■ADM — Circuitry— Antenna  Daaicn — SsrvoSya- 
tema — Information  Diaplay  Syatema-Gaar 
Traina — Stebia  Elamanta — Intricate  Merhanama 


COMDUTUt— Digital  and  Analog -Syatetna  Plan¬ 
ning— Storage  Techniqua  —  Circuitry  —  Sarvo 
Machaniama — AaaamUy  Daaign— High  Spaad 
Intricate  Machaniama 


COMMWNICAnON*  —  Microwave  —  Aviation  — 
Mobile— Spacnaliaad  Military  Syatema 


MISMII  DUIDANCI  -Syatema  I’lanning  and  Deaigo 
— Radar  and  Fira  Cwtrol — Servo  Mechaniaaia 
— Vibration  and  Shock  Problama 


NAVIDAnONAl  AIO»  -  Loran  —  Sboran  —  Altim- 
atera — Airborne  Radar 


TILIVIttON  OIVnOMMNT— Raoeivare— TraM- 

mittera  and  Studio  Equipmant 


COMPONIMT  PMTS—Tranafonnar—CoU— Relay 
— Capacitor — Saritch — Motor — Raaiator 


■UCTtOMK  niM  OlVUOPMINT— Receiving — 
Tranamitting — Cathode-Ray — Pbototubaa  and 
Magnetrona 


UlCTBOfMC  IQUiPMINT  HUD  INDINIMIS  — 

Spacialiata  for  doraaatic  and  ovaraaaa  aaaign- 
mant  on  military  alactronic  oonununicationa 
and  detection  gear. 
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career  with  RCA — world  leader  in 
electronic  development,  first  in  radio, 
first  in  recorded  music,  first  in  tele¬ 
vision.  RCA  CTOwth  has  remained 
steady  throusn  war  and  depression 
. . .  you’ll  find  positions  open  today 
in  many  commercial  projects,  as 
well  as  military  lines. 

WHY  RCA  IS  A  GOOD  PLACE 
FOR  YOU  TO  WORK 

Pacilitiea  for  creative  engineering  are  top- 
notch.  Working  conditions  and  associates 
stimulate  you.  Periodic  merit  reviews  help 
you  advance  in  grade  and  income.  Your 
family  can  enj^  pleasant  country  or  sub¬ 
urban  living.  RCA  encourages  growth  of 
your  professional  status  and  recognition. 
Company-paid  benefits — including  me,  ac¬ 
cident  ana  hospitalization  insurance — in¬ 
crease  your  feeling  of  security.  You  look 
forwara  to  retirement  through  a  progressive 
program.  RCA  has  a  modem  tuition  refund 
plan  for  advanced  study  at  recognized 
universities. 


Personal  interviews  arranged  in  your  city. 


Please  send  a  complete  resume  of  your  education  and  experience  to: 


MR.  ROBERT  E.  McQUISTON,  Manager,  Specialized  Empleyment  DIvIzien 
Dept.  200-ERadia  Cerperotien  ef  America,  30  Reckefeller  Plaza,  New  York  20,  N.Y. 


Will  your  achievements  be  recog¬ 
nized?  Will  you  be  associated  with 
distinguished  scientists  and  engi¬ 
neers?  Will  your  work  provide  a 
challenge  for  your  talent  and  ability  ? 
Will  your  position  and  income  be 
founded  upon  your  real  merit  ? 


At  RCA,  you’ll  find  plenty  of 

"future  insurance’’ _ and  right  now 

is  the  time  to  investigate  RCA 
opportunities.  Because  RCA  is  now 
looking  for  experienced  Electronic, 
Computer,  Electrical,  Mechani¬ 
cal,  and  Communications  Engi¬ 
neers  .  .  .  Physicists  .  .  ,  Metal¬ 
lurgists  .  .  .  Physical  Chemists 
. . .  Ceramists  . . .  Glass  Technol¬ 
ogists.  Whichever  your  specialty, 
there’s  a  chance  of  a  lifetime  for  a 
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Engineers 


OPPORTUNITIES 


WITH 

SYLVANIA 

Where  Product  Development 
Is  The  Key  To  Continuing  Growth 

Product  development  has  always  played  a  major  role  in 
Sylvania’a  operations  and  is  largely  responsible  for  the 
company’s  growth  to  40  plants  throughout  the  nation. 
Similarly,  Sylvania’s  Electronics  Division  is  continu¬ 
ing  its  expansion  program  to  accommodate  increased 
development  engineeering  and  manufacturing  activities. 

To  engineers  this  means  increasing  opportunity  with 
this  SI  year  old  leader  in  the  important  field  of  elec¬ 
tronics.  At  the  Electronics  plants  in  Woburn,  Newton 
and  Ipswich,  Massachusetts  yon  will  enjoy  the  unique 
advantages  of  small  plant  operations  in  suburban  areas 
minutes  from  the  cultural  and  social  activities  of 
Boston.  And  —  with  Sylvania's  assistance,  you  may 
continue  your  graduate  studies  at  near-by  world- 
famous  universities. 

PaslUsas  availabla  for  aaglasart  with  tha  fallawlog  backgraoagst 

MKBOWAVI  —  with  graduate  work  or  experience  in  micro¬ 
wave  theory.  Positions  will  involve  applications,  measurements, 
or  design  of  electronic  test  equipment  for  semi-conductor 
devicas. 

MICNANICAL  ~  with  experience  in  the  following  fields:  I. 
Design  of  small  parts,  tools,  and  jigs  and  fixtures.  2.  Design 
of  automatic  production  equipment. 

SOLID  STA1I  PHYSICISTS  —  Ph.D.  or  equivalent  in  experi¬ 
ence  in  physics  with  a  specialty  in  solid  states  work  preferred. 
Will  study  electrical  and  optical  behavior  of  serai-conducting 
BMterials. 

MITALLUROISTS  —  advanced  degree  or  experience  required. 
Will  work  on  metallurgical  preparations  of  serai-conducting 
devices. 

■UCTRONIC  —  with  graduate  work  or  experience  in  product 
or  circuit  design  and  development. 

Sand  camplafa  raswma  t»; 

Mr.  Rubart  L.  Kallar 

SYLVANlAJrELECTRIC 

Electronics  Division 
WOBURN,  MASS. 


ELECTRONIC 


We  ore  exponding  our  permanent  staff  of 
engineers  and  scientists  working  in  re¬ 
search  and  development  on  such  prob¬ 
lems  as: 

ELECTRONIC  INSTRUMENTATION, 
MISSILE  GUIDANCE, 
MICROWAVE 

APPLICATIONS,  DESIGN  OF 
SPECIAL  PURPOSE  ELECTRONIC 
COMPUTERS,  TELEMETERING  AND 
COMPLEX  CONTROL  SYSTEMS 

While  experience  is  important,  general 
knowledge  and  breadth  are  more  impor¬ 
tant  than  particular  specialties. 

If  you  would  like  to  work  in  the  stimulat¬ 
ing  atmosphere  of  an  applied  research  and 
development  laboratory  where  ideas  are 
important,  initiative  is  encouraged  and 
associates  are  competent,  we  would  be 
pleased  to  discuss  employment  with  yon. 
Descriptive  material  available  upon  re¬ 
quest. 

CORNELL  AERONAUTICAL 
LABORATORY.  INC. 


BUFFALO  21 


NEW  YORK 


ENGINEERS 

SYSTEMS 

DlillAD  BACKGROUND; 

SERVO 

COMPUTER 


Advanced  Electronic  Circuits 
and  Syxtema 
Microwave  Radar 

Microwave  Receivers 
and  Transmittars 

Afae  Cneineerfne  Oesiga  and  AitQtfth 
relating  te  fields  such  ox; — 

Anologua  and  Digital  Camputorx 
Sarvomaclianiams 
Communicationa 
Nnvigotian 
Fire  Central 
Opticol 

Requirements  emphosizc  od- 
vaneed  analytical  and/or 

OJvV  jy  II  ["a"«Y»raenf  experience  on 

\  // !  "'8"'v  complex  electrooic 

S//  //  aed  ewctro-mcchanical  lyi- 

//  *ems. 

Klodly  seod  rosooM  aad 

salary  raeoiramaati  to 
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SEARCHLIGHT  SECTION 


UECTROH.C  SYSTEMS 

Ixperlenced  M: 

p^.lopm*"' “^incMing 
El.ctronie  Sysfem* 

experience  m 

I  TECHNiQ'J^^- 

I  CO^APUTERS 

I  gyros 

I  uHf*^c«icono«Y 

I  |«KH^M^CAUHGlHt 


OtiCCUt^UfH 


DAYSTROM  INSTRUMENT 


a  great  new  division  of  on  old  established 
company... offers  challenging  assignments 
and  splendid  facilities  in  a  magnificent 
new  plant. 

Enjoy  ideal  working  and  living  condi¬ 
tions  within  30  minutes  driving  distance  of 


world-famous  winter  and  summer  resorts 
. . .  only  three  hours  from  New  York  or 
Philadelphia. 

Salary  in  line  with  ability.  Modern 
benefits  program.  Interview  and  moving 
expenses  paid. 


Contact 

PERSONNEL 

DEPARTMENT 


A  DIVISION  OF  DAYSTROM,  INCORPORATED 
ARCHBALD,  PENNSYLVANIA 


Instrument  Dhmfon 


Affiliated  Compoiiies:  American  Type  Foonden,  Inc.  •  Daystrom  Electric  Corporation  •  Doyitrom  Foraitaro  Division 
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SEARCHLIGHT  SECTION 


r 


ENGINEERS 


Unusual  Opportunities  for  Men 
with  Long-Range  Plans 


*  W«  or*  on*  of  the  leading  Electronics  firms  in 
the  Chicago  area  and  require  Design  and  Devel¬ 
opment  Engineers  with  from  3  to  5  years'  ex¬ 
perience.  Positions  also  available  at  Project 
Engineer,  Engineer  and  Junior  Engineer  levels. 

We  will  consider  men  with  the  necessary  expe¬ 
rience  and  ability  who  ore  ready  to  take  on  the 
responsibilities  of  these  openings.  The  men  se¬ 
lected  will  be  given  intermediate  cmd  advanced 
level  assignments  in  our 
well-  equipped  Television, 

Radio,  and  Government 
Equipment  Laboratories. 


We  or*  located  in  the 
northwest  section  of  Chi¬ 
cago  where  living  and 
working  facilities  ore  sec¬ 


•  Our  r*qulr«m*nta  concum  •xpuriunc*  in  all 
pboBM  oi  th«  duvalopmunl  oi  monochrom*  and 
color  TV  rocolrora  •  color  gonorotinq  oquipmont 

•  UHF  ayaloma  •  radio  racaiTora  (broadcaat  or 
mlUlory)  •  radar  ayalama  *  and  laboratory  taat 
aquipntani 


ond  to  none.  We  are  within  easy  access  of  all 
shopping  centers  with  convenient  city  trans¬ 
portation.  Close  by  ore  many  suburbs  where 
one  can  live  and  commute  back  and  forth  in 
a  short  time — adjacent  to  all  great  centers  of 
learning. 

Our  company  has  a  long-range  program  of  de¬ 
sign  and  development  in  which  you  may  partici¬ 
pate  ...  all  positions  ore  permanent 

W*  suggest  you  write 
Mr.  Walter  Wecker,  Per¬ 
sonnel  Division,  giving 
educational  qualifications 
and  related  experience. 
Interviews  will  be  ar¬ 
ranged  at  your  conveni¬ 
ence. 


Admiral  Corporation 


3800  W.  Cortland  St. 
Chicago  47,  Illinois 


UHF 

and 

MICROWAVE 

ENGINEERS 

This  rapidly  growing  Organiza¬ 
tion  in  south  central  Wisconsin, 
approximately  100  miles  from  Chi¬ 
cago,  has  several  openings  for 
Junior  and  Senior  Engineers  in  the 
U.H.F.  and  Microwave  fields. 

UNUSUAL 

SALARY  OPPORTUNITIES 

exist  under  ideal  working  condi¬ 
tions  in  large,  well-equipped  labo¬ 
ratories.  Personnel  lUnefits  such 
as  sickness,  accident,  and  life  in¬ 
surance  in  addition  to  a  very  lib¬ 
eral  pension  system  are  offered. 

For  more  information  concern¬ 
ing  the  positions  that  are  open 
we  invite  you  to  write  to  Personnel 
Director,  Department  A. 

GIBBS  MANUFACTURING  & 
RESEARCH  CORPURATIUN 

Janesville,  Wisconsin 


1  s 


^IIHIIIIUIIHIIIIIIIIHIWIUIIinHIli  I 


ELEC1R0NIC  DESIGNERS 


Datlgn  of  laachankal  and  alactrtcal 
componontt  and  chaisit  in  UHF  and 
microwava  syttamt. 


RADIO  ENGINEERS 


Davalopmant  of  radio  and  radar  com- 
pononti  and  tystomt. 


ENGINEERS 


Dotign  of  compononts  for  magnotic  do- 
fioction  of  Cathodo  Ray  Tabo*. 


I  ro  mo  mPT  rw  BEST  | 

m  £ 

S  KoUaman  proTidaa  axcallani  iacilltlaa  for  tha  daalqn  and  dayalopmant  1 

1  oi  Amarica'a  flaaat  oircrait  inatrumanta.  In  our  modarn  radio  conunu*  1 

1  nicationa  group  you'll  find  a  conganlal  atmoapLara  in  which  you  can  1 

i  do  your  boat  work.  You'll  ba  ancouragad  lo  odyonca  aa  our  prograa-  i 

i  alaa  orgoniaotion  conlinuaa  lo  grow.  And  you'll  racaira  libaral  banailta  g 

§  Including  paid  lifa,  hoapitaliiation,  aurgical.  accidani  and  haolth  inauronca.  6 

i  3 

I  KOLLSMAN  INSTRUMENT  CORP.  | 

S  80>08  45th  Avanua  Elmhurst,  Long  Island,  N.  Y.  I 

S  s 

g  I 

InainmnaitHinianiiiiiiiiiNaHiiNHiwuiiiiiHiiiiiiiNHNHainRmNiiiHWNaNHmwMMaaHBiiHiiiiiiNmMinRinmniwmmmiiiiiHwiBHniiHimk- 
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SIAKCHLIGHT  SiCTION 


ENGINEERS 


PHYSICISTS 

BS-MS-Ph.D: 

lUtpomibla  potHiom  ia  macliaaical,  tlac- 
trical  or  oloctronic  ooginooriag,  physics 
or  ootinooriiig  physics  for  advoncod  do- 
volopwoiit  ood  dtsigo  of  spociol  oguip- 
■Mot  and  instrumoots.  Profor  moo  wiHi 
MioiMiiM  of  two  yoors'  txporiooco  hi  ox- 
porimootol  rosoorch  dosiga  oad  dorolop- 
aioat  of  ogaipiaoat,  iastniiaoats,  iatricoto 
aMchoaisais,  oloctroaic  apparatus,  optical 
oguipoMat,  sorvoaiochonisms,  coatrol  do- 
vicos  oad  olliod  subjocts.  Positioaa  oro 
of  haiaadiato  oad  poraioaoat  aaportoaco 
to  oar  oporotioas.  Southwostora  locotioa 
ia  aMdium  sized  coiamuaity.  Excollaat 
oaiployoo  bonofits.  Reply  by  letter  ghriag 
oge,  ezperieace  oad  other  guolificotioas. 
All  opplkotioas  carefully  considered  oad 
kept  strictly  confidential. 

lad.  Rel.  Managar 
Reaeorch  4  Davalepment  Degt. 

PHILLIPS 

PETROLEUM  COMPANY 

Bartlesville  •  OklahoaM 


ENGINEER  WITH 
EXPERIENCE  IN 

VHForUHF 


Isltftttiiii  crMtivt  work  vilk  lk«  wml 
rnwrctfal  anS  Rfafraisiva  firm  la  Ika 
fitid  af  leltviiian  fsaipatat. 

Tkii  paiitian  is  ptraiaaaal.  II  will  affar 
ntty  apparlanilr  far  unlimilad  advaast- 
nmt  and  far  dmlapinf  a  swctssfal 
‘caratr.  Tkt  plant  is  naw  kaasid  in  a 
nawly-asqairid  larpar  baildini,  anlp  72 
milts  fram  dawntawn  Naw  Yark  City.  Tkt 
sarraandinfs  and  atmaspkara  art  stimala- 
liaf  and  icanfanial. 

Attroctive  Salary 

Write  stating  qualifications. 

BLONDER-TONGUE  LABORATORIES 
526.536  NOITH  AVENUE 
WESTFIELD,  NEW  JERSEY 


Engineers,  physicists,  designers,  technicians— 

Investigate  the  (hallenging 
new  opportunities  in  the  guided  missile  industry 

BENDIX  OFFERS  EXCELLENT  POSITIONS 
IN  ITS  WELL-ESTABLISHED 
GUIDED  MISSILE  PROGRAM 

To  men  interested  in  the  rapidly  growing  guided  missile  industry, 
an  association  with  Bendix  offers  unusual  advantages.  For  here  at 
Bendix,  guided  missile  work  is  not  a  side  line,  but  a  well-established 
program  with  over  seven  years  of  successful  development  and  re- 
search  backing  up  today’s  operations. 

No  finer  engineering  and  production  facilities  are  found  anywhere 
in  the  industry,  and  the  men  responsible  for  the  Bendix  guided  mis- 
sile  program  are  recognized  leaders  in  their  field.  Job  opportunities 
range  from  theoretical  systems  analysis,  through  product  and  test 
equipment  design  and  development,  to  field  test  and  flight  evaluation. 


OPENINGS  IN: 


Aerodynamics 

Electronics 

Microwaves 

Dynamics 


Hydraulics 
Mechanics 
Servo  Mechanisms 
Structures 


LET’S  DISCUSS  OUR  MUTUAL  INTERESTS 

a; 

Employment  Dept.  Bendix  Products  Division 
Bendix  Aviation  Corporation,  401  Bendix  Drive 
South  Bend  20,  Indiana 


SEARCHLIGHT  SECTION 


ENGINEERS-Pilim-DESIGMRIi 

for  Pormanent  Position  with 
WILLOW  RUN  RESEARCH  CENTER 
UNIVERSITY  OF  MICHIGAN 
Outstanding  opportunities  for: 

RESEARCH  ENGINEERS  AND  PHYSICISTS 

with  npfhnc*  or  adraneod  degrees  in  the  field  of 

Circuit  Design  Electromagnetic  Theory 

Switching  Systems  Analysis 

Digitol  Computer  Logical  Servomechonisms 

Design  Analog  and  Digital  Computers 

Pulse  Techniques  Component  Development 

Digital  Computer  Program-  Aerodynamics 

ming  Cathode  Ray  Tube  Displays 

Radar  Communications 


Mechanical  Designers  and  Draftsmen 

with  experience  in  mechanical  designs. 

Assignments  involve  the  design  and  lay¬ 
out  of  electro-mechanical  devices  at  the 
development  level. 

TECHNICAL  WRITERS 

with  electronics  background.  Good  salaries  and  living  conditions, 
excellent  working  conditions  and  fringe  benefits,  unusual  opportunities 
for  professional  development  and  opportunity  to  carry  on  University 
graduate  work  while  working  full  time.  Moving  expenses  paid.  U.  S. 
citixenship  required. 

Interviews  Arranged 

Write,  ghittg  details  of  education  and  experience,  to 


B.  W.  WHEATLEY,  Personnel  Supervisor, 
WRRC,  University  of  Michigan, 
Willow  Run  Airport,  Ypsilanti,  Michigan 


ENGINEERS 


RmI  ability  ond  originality  can  find  new  challenge  and  opportunity  in  Southern  Cali¬ 
fornia  with  a  leading  west-coast  electronic  development  and  manufacturing  organization. 

Electronic  Engineers  Mechanical  Engineers 

IxMritiic^  in  dciigii-dtvelopiMttt  of  cloctrofiic  design  ticctro-moclianicol  oquipmtnt  lUms. 

dtvktt.  IroM  proifct  voritty. 

Radio  Receiver  Specialists  Solid  State  Physicists 

Develop  iteiKiard  and  display  types — V.H.F.— 

U.N.F.  areas— a  real  challen^. 


Develop  standard  and  display  types — V.H.F.—  To  work  in  field  of  transistors  and  semi-con- 

U.N.F.  areas— a  real  challen^.  ductor  devices. 

Rslecation  exnsnss  nllewsd  neeestsd  candidates. 

Eaocllant  sendlttens  Ineludins  raaelar  advance  review,  health  and  disability  Insur¬ 
ance,  40  hour  week,  standard  said  holidays  and  annual  vacations.  Central  lacatien. 

Reiocatlon  should  not  disturb  urfent  military  nreieets. 

Seii4  complete  resume  with  invoice  history  ft  requirements  to  engineering  employment  mgr. 


3761  so.  HILL  ST. 


LABORATORIES,  Inc. 

LOS  ANGELES  7,  CALIf. 
(A  Subsidiary  of  Hoffmon  Radio  Corp.) 


Opening  of  our  own  manufactur¬ 
ing  facilities  creates  permanent 
positions  in  research  and  devel¬ 
opment  of  vital,  long-range  prod- 
uas. 

CONSIDER  THESE 


4-' 


£  ...Gracious  country  living,  free 

S  from  big-city  pressures,  provides 

S  a  relaxing  aunosphere  in  which 

S  you  can  do  your  best  work  .  .  . 

m  yet  within  easy  reach  of  the  cul- 

5  rural  advantages  of  New  York 

I  City. 

g  ...Association  with  an  estab- 

S  lished  yet  growing  organization 

5  with  few  competitors  in  the  field, 

5  where  your  merit  and  ability  are 

=  given  full  consideration, 

g  ...Unusual  company-paid  bene- 

S  fits  .  .  .  40-hour  week  with  con- 

g  siderable  premium  ovenime  .  .  . 

£  moving  expenses  paid. 

1  TAKE  ADVANTAGE  OF 

I  THIS  OPPORTUNITY  NOW! 

I  Address  all  inquiries  to  J.  H.  McCann 

I  SPERRY  PRODUCTS,  Inc. 

I  DANBURY,  CONNECTICUT 

^NiiiinuiiiiniiiiiiNHiiimiiiuiiiisuiiimsiiiiiiiiiiHRiiwiiiimHiiiiiiiiiiii 


RESEARCH  ASSISTANTSHIPS 

Ph.D.  candidates  in  chemistry  and  M.S. 
candidofes  in  chemistry,  electrical  engineering 
(Electronics),  chemical  engineering,  physics  and 
geology  are  wanted  by  the  Institute  of  Science 
and  Technology,  University  of  Arkansas,  Foy- 
cttcvillo,  Arkansas. 

These  positions  provide  part-time  research 
duties  with  time  for  academic  work  toward 
advanced  degrees.  Stipends  ore  up  to  $2,150 
for  12  months.  Nonresident  fees  are  waived. 

W.  W.  GRIGORIEFF,  Director 
INSTITUTE  OF  SCIENCE  ft  TECHNOLOGY 
UNIVERSITY  OF  ARKANSAS 
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STAVID 

ENGINEERING,  INC. 


has  openings  for 

GRADUATE 


ELECTRONIC  and 
MECHANICAL 
ENGINEERS 


Expcriciic*  in  Design  and  Davtiopnimt  af  Rodof 
and  Sonar  ntetssory. 

Bread  knewlodga  of  Starch  and  Firt  Control 
Systoms;  Sorvo  Mochonisms,  Spociol  Woopens, 
Microvevo,  Antonnos  and  Antonna  Moonts,  otc. 
Mocbonicol  Engincor  ihonld  alto  havo  oxpori> 
onco  in  packaging  of  Electronic  Eqnipmont  to 
Gov't  spocificoHons  incloding  design  of  com- 
ploi  cobinots,  shock  movnts  and  sway  brace 
strocturos. 

FIELD  ENGINEERS 

Qoaliflod  to  instruct  in  the  operation  and  so- 
porvise  Installation,  maintenance  and  repair  of 
Radar,  Sonar  and  allied  electronic  equipments 
in  the  Field. 

A  chonce  to  grow  with  a  young  end  progressive 
company;  salary  and  advancement  commen¬ 
surate  with  ability;  liberal  vacation,  tick  leave, 
9  paid  holidays,  group  life,  tkknett  and  acci¬ 
dent  insurance  plant,  and  a  worthwhile  pension 
system. 

PersoHflel  Office,  200  W.  Seventh  St. 
Plenfield,  N.  J.  •  Tel.  PI.  6-4806 


A  NEW  Bendix  Division! 
A  NEW  Electronic  Prodnet! 
NEW  m  OPPORTUNITIES 

In  our  modem  plant  at  Yetfc,  Fanoeyl- 
vonlo,  this  new  division  of  Bendhi  Avia¬ 
tion  Corporation  It  producing  a  now  olac- 
trenk  p^uct.  TMs  dMtien  hoe  a  Mf 
fotore;  and  this  Is  yoor  oppertooHy  la 
get  in  on  the  ground  floor,  with  eacoflonf 
poesibilltiet  fw  rapid  advancoment.  Wo 
need  the  follosring: 

•  ELECTRONICS  ENG. 

•  MECHANICAL  ENG. 

We  hove  many  openings  for  men 
qualified  by  education  or  experi¬ 
ence  in  all  phases  of  oloctronici. 

YOU  BENEFIT 

with  the  Bendix  York  Dhrisian,  vea  will 
benefit  from  high  wages,  paid  vuMtlens  and 
bolldays  and  ideal  Tiviog  condMens  la  a 
beautiful  suburban  area. 

Wrrfg.  Wirg  or 


AVIATION  COtrORATION 
YORK  DIVISION 

mmrn  Ya*  5«l 


SEARCHLIGHT  SECTION 


An  Engineer  Anonymous  is  one  of  those  capable 
men  with  good  potential . . .  confined  to  routine  assignments 
that  offer  little  challenge  or  opportunity  to  move  ahead. 

There  are  no  Engineers  Anonymous  at  Magnavox! 

Magnavox  is  a  medium-sized  organization  with  a 
closely-knit  engineering  staff  working  under  conditions  most 
engineers  consider  ideal. 

New  engineering  laboratories,  top-notch  model  shop 
facilities,  a  complete  drafting  department,  and  a  chemical 
engineering  department  which  cooperates  on  all  material 
problems  —  these  allow  the  Magnavox  engineer  to  concen¬ 
trate  on  the  more  creative  aspects  of  his  work.  And  an 
ably-staffed  test  equipment  design  section  handles  all  test 
'  equipment  design  problems  —  factory  as  well  as  laboratory. 

With  such  fine  facilities  at  their  command  . . .  with 
active  encouragement  and  recognition  by  management,  it  is 
not  surprising  that  Magnavox  engineers  have  contributed 
many  *^rsts”  in  radio  and  television,  and  are  today  among 
the  leaders  in  the  electronics  industry. 

Consider,  too,  the  unusually  generous  insurance  and 
retirement  plans  which  rank  with  the  best  in  all  industry. 

You’ll  be  interested  in  the  many  advantages  offered 
by  Fort  Wayne,  Indiana,  tailed  ’Tbe  Happiest  CHy  in  the 
U.  S.”  by  Look  Magazine,  an  Meal  community  for  a  well- 
integrated  family  Hfe. 

-  OPPORTUNITIES  ARE  GROUND  FLOOR  IN  THE  FIELDS  OF; - 

Radar  Synchros  —  Servo  Systems 

Radio  —  Commercial  and  Military  Magnetic  Devices 

Television  —  Monochrome  and  Color  Electro-Mechanical  Devices 
Magnetic  Amplifiers  Navigational  Aids  —  Fire  Control 

DESIGN  —  DEVELOPMENT  —  CIRCUITIIY 
Electrical^  Engineers  —  Mechmical  Engineers  —  Physicitts 


Please  forward  complete  resame  to: 

MR.  BYRON  D.  SITES 

Tn  JWAGNAVOX  COMPANY 

FORT  WAYNI,  INDIANA 
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SEARCHLIGHT  SECTION 


Engineers  &  Physicists 


5>0  !*.  Mlchim  An.,  ChlcMO  11.  TO. 


W«  dMir*  penonn*!  of  the  highost  caliber — experienced  in  the 
field  of  odrbome  automatic  electro-mechanical  control  equipment 


EHWEBtS 


DESKHQISUVOVr  MEN 


MECHANICAL  DESICN  ELECTRONIC 
ELECTRONIC  MECHANICAL 

SERVO 

This  work  deals  with  the  manufacture  and  derelop- 
ment  of  highly  complex  equipment  of  the  most  ad- 
Tonced  type  in  a  new  and  expanding  division  of  an 
established  firm  with  20  years  ^  successful  experience 
in  the  precision  instrument  field. 

Wm  chm  a  fotr  ol  tb»  good  naaooM  why  roe  migbi  Bkg 
to  foiu  oflf  otymilolioo  •  •  • 


tALABT  tecfM—  CTO  boMd  am  Mitt  •  W>  ka^  ■  later  Cfterytet 
mad  tadScrtlTO— two  wo^  VACATIOM.  i?, 

BOSnTAUZATION  BEMCmt.  <»ra  SST^SSiLKlSlwir  ^  ’  ■ 

ewB  mSinUUICE  PLAN— POSmOMt  tedoatnr. 

ABZ  PfIllAMENT  doo  to  loo«  Itmv*  o  For  iko  iriwriolioti 

■a— toctoilng  end  doroliodav  pio-  roQlorwi  tai  oar  bote 

WOM-gXPEWlES  laeldat  to  tetor-  T* 

▼Imwb  €Qsd  motIdm  oil  ^boori>od  br 
eompTOF— HOUSma  end  UVINa  • 

COMOmom  amooo  Iko  bool  oad  8a- 

ool  oi  OBF  aloo«  Loko  Ml^laoa-  koo  VooaWacJ  laial. 

...  on  teqoirteo  caaworod — write  or  opplT  . .  • 

*  AC  SFAsx  noa  onrutom 


o  Wo  koro  ■  foater  botaMortef  Tndalao 
FrooroB  of  eoo  yoor  ter  teonorteaood 
oaoteootteo  oradooter.  Opportoaitr  to  bo- 
oewo  flwii^iitated  wite  oO  pkoiro  of 
tedoatry. 

•  for  Iko  oMooateaoo  oad  dlrool  aoo  ol 
onolooori  te  oar  boterrrtea  DoportMat. 
wo  koro  oar  owa  wodol  ■hop  orhoro  klfk- 

ool  rktlted  ■rnkwoter  ma  rwiiteTril 

O  Uaeotteacd  Bppnrlaaltlro  ter  adoaood 
doofooo  oToUakte  ol  O.  of  W«  Mniiraotte. 
ToAotewl  oayterrrtef  olterid  al  lolwaa- 


General  Motors  Corporathn 


Ittl  B.  BOflLWOBTB  PL 


KawAunz  t  WB. 


i§twidi€on>  io 


litvetfigote  thp  outotonciing  recoid 
•  of  ochiavsmont  ond  future  ptono  of 

melpar,  Inc. 

The  Research  Laboratory 

;  of  WeoHnghouoe  Air  Broke  Co. 
and  its  subsidiaries 


EUCTRONICS  ENGINEERS 
WANTED 
SOUTHERN  CALIFORNIA 

AlUocllyo  opportnaitlos  oiiorod  Is 
Eaelaoors  oxporteacod  la  oad  qoatt- 
Had  to  dooiga  edrerait  Oosk  oaloaaaa 
oad  radomoo. 

Coaplote  awdorn  iocUltles  for  1^ 
oratory  tooling  oad  oTolnalloa  orcdl- 


Salary  dopoadoai  npoa  oaporloaoo 
and  abQlty. 

CoalacI  Mr.  I.  C  Buckwolior, 
CUol  Eagiaoor 


DODGUS  AIRCRAFT  CONPANY,  ke. 

LONG  BEACH,  CALIFORNIA 


MAJOR  AUTOMOBILE 
MANUFACTURER 

REQUIRES 

individual  to  evaluate  present 
electronic  computing  devices  and 
program  for  their  future  use. 
Thorough  mathematics  back¬ 
ground  and  experience  in  design 
testing  or  programming  of  com¬ 
puters  required.  Position  is  perma¬ 
nent  in  Detroit.  Salary  open. 

P-751S,  Electronics 

(to  N.  Mtehioon  Are.,  Clilenco  It.  lU. 


Write  to  Personnel  Director 


MELPAR^  INC. 


MECHANICAL  DESIGN  ENGINEER 


452  Swann  Avenue 
Alexandria.  Virginia 
or  10  Pot+er  St  .  Cambridge,  Mats 


Nmom  UnaMtatMT  iw  MjervIMry  mwlin  vMli 
ranMIy  npaitelnn  Sra.  Cxn.rl.iiw  >■  PwOmI 


mnMIy  nnaMite  Sra.  CKnatoiw*  >■  PwdM 
0«l«.  nf  ClwIrMl.  Unit,  t*  ailltwy  wntW.* 
Hew  nr  clw.ly  rUaM  StM  MNwan. 


VARO  MFG.  CO. 
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MOTOROLA  INC. 
NEEDS 

ELECTRONIC 

ENGINEERS 


hoNth  CB»d  dfcall  daalyB.  RgpiriiBWd 

■M  alM  la  UjtF.  aad  YJLF. 

laaM  dtNii. 

MECHANICAL 

ENGINEERS 

EKPMtia— d  aaehoaieol  ■ag1w>w  wMi 
m  d»pi»«  la  MX  or  oqamdoat  Maol 
k«vo  ol  looai  &▼#  T*<vt  ot  oetaol  dooloa 
orportoaop  oa  olootm  ■ortimilrnl  prodaofa. 

RADIO 

ENGINEERS 

Esporloacod  la  Rio  doolfa  of  bfoadoaot 
nd  okorlwaro  roeolToro  for  ooport  ooo. 

ELECTRO¬ 

CHEMISTS 

Btporloaood  oloetTo.choBilsto  aoodod  la  oar 
last  growing  plcrtod  drcail  dlrlaioB. 

Bolorloo  eonuDoaourerto  with  abililr  and 
osporloaco.  Exeollonl  oppertnailioo  tor 
adTCOMomaal.  Moro  than  Ibo  aaaol  o«- 
pIoToo  boaoUta. 

Toar  roplr  will  bo  kopi  la  Btrietoot  eoa* 
Sdoaeo.  Inciudo  a  aununorr  of  your  odu- 
oottoa.  background  and  oxporloaeo  whoa 
you  writo  to: 

PERSONNEL  DEPARTMENT 
CONSUMER  PRODUCTS  DIVISION 
MOTOROLA  INC. 

4S4S  W.  AUGUSTA  ILVD. 
CHICAGO  SI,  ILLINOIS 


aECTRICAL  and  ELECTRONIC 
ENGINEERS 

Excellent  opportunities 
in  the  field  of 

AUDIO  AMPUHER  DESICN 
SERVO  AMPUFIER  DESIGN 
COMPONENT  DEVELOPMENT 
EODIPMENT  DESICN 
Seuiir  aod 
Juiitr  Enjinecrs 

WrH9,  ghing  full  datails  to: 
Personnel  Director,  Dept.  A, 

GIBBS  MANUFACTURING  AND 
RESEARCH  CORPORATION 

Janesville,  Wisconsin 


Pleasant  Working  Conditions 

So  we're  exaggerating  a  little!  If  you  want  to  get  technical  aEx>ut 
it  (and  you  probably  do)  your  life  at  our  company  won't  l>e  quite 
this  cushy.  We  can  promise  this  though— even  the  sk/s  not  the  limit 
for  future  opportunity.  You  work  with  a  congenial  group  of  engineers. 
People  will  listen  to  your  ideas.  The  boss's  door  is  always  open. 
Who  you  ore— You're  on  Electronic  or  Mechanical  Engineer.  You're 
experienced  in  air  communication  and  navigation  circuitry  and 
development.  You  have  worked  with  low  or  high  frequency  circuits, 
instrumentation,  component  utilization  or  associated  problems. 
Whcrt  you  do  now — Simplel  Just  contact: 

Arthur  E.  Harrison,  Vice  President,  Engineering 

wllcox  Electric  Company,  Inc. 

Fourteenth  &  Chestnut,  Kansas  City  27,  Mo. 
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ELECTRONIC  ENGINEERS 

II  •«  Ml  mMiiHtiii  3  vMirs*  aaporlMc*  M 

rwRGrth  mm4  lorMoonnHt  wMk  iavelvint  ckcMit 

MrvR  uchGHtowt,  c*aio«t«n  or 

OGMipniit. 

FIELD  REPRESENTATIVES 


A  taw  tutatt  tar  •iralnMr*  only  with 

hnchGronn^s  ^nn  liar  to  obovo.  Continontai  U.S.A. 

What  You  Can  Expect  at 

General  Precision  Laboratoin 

A  yoong  company  o(  young,  sncceufnl  men, 
firmly  aatabliRhed  at  deaignert  and  mannfactnr* 
ert  of  electronic  equipment  ...  a  medinm-ticed 
staff  in  which  yon  receive  indhridnal  recognition 
...  a  policy  of  promotion>from>wiUiin  that 
helps  qualified  men  move  ahead  swiftly  .  .  . 
a  modern  laboratory  located  in  a  pleasant 
sabnrban  community  ideal  for  family  living. 
fsaonMi  will  bo  pmU  tar  eimMflotl  appH- 
cants  who  como  tor  intorviowt.  Aioeso  tub- 
mtt  cooiatata  rosiimo  to:  Mr.  H.  f,  WAU 

GENERAL  PRECISION  LABORATORY 

INCOnyORATID 

>  SabsMtary  ot  GtHIKAL  MUCISIOM  tQUIPMlMT  COKPORATION 

63  BEDFORD  ROAD,  PLEASANTVILLE,  NEW  YORK 


CHICAGO  MIDWAY  LABORATORIES 

the  university  of  CHICAGO 

NEEDS 

ELECTRONICS  ENGINEERS 

and 

PHYSICISTS 

tar  work  o*  0  looe-ranet  retoorch  and  dcvtiopnwnt  progroni  in  air  armament  tar  the  Air  Force. 
Openinet  on  both  wnior  and  jantor  Icvets  in 

INFRARED  INSTRUMENTATION 

RADAR  AIRBORNE  ORDNANCE 

COMPUTERS  ELECTRONIC  COMPONENTS 

ELECTRONIC  SYSTEMS 

Cotoplele  modern  laboratory  and  tbop  tacilitiet  are  available.  This  it  a  new  ond  expanding 
program  with  excellent  opportunities  tar  advancement.  Advanced  study  encouraged  in  nearby 
tacintiet. 

We  offer  salaries  eguivolent  to  industry,  os  well  os  a  one-month  poid  vacation.  Applicants 
must  bo  U.  S.  citinns. 

WrIH  or  euU; 

Diroctor  of  Sciontitlc  Pursonnal 

CHICAGO  MIDWAY  LABORATORIES 

6040  South  Graanweod  Avauua  Chicago  37,  Illinois 

Butterfield  8-6611 


.  .  .  -^n  invitation  to 

Exporioncod 

ELECTRONIC 

ENGINEERS 

and 

PHYSICISTS 

Wu  havu  oovorol  posiHoas  ei  toehaleol 
ioadurohip  availobio  la  our  growing 
Guidod  biisoilo  DivisioB.  Applieaats  must 
hcivo  ovor  lour  yooru  oxporiaBco  cmd/or 
odvoBcod  dugrooo  in  oithar  miosUo  guid- 
anea  syotomo.  rodar.  servonachaaiaau. 
flro  control  computaro,  or  O.  H.  F.  loch- 
niquoa. 

Our  plant  is  locatod  in  boautUul  suburban 
St.  Louis,  whoro  you  can  onioy  th#  com- 
iorto  of  "county"  living  with  oeny  accooo 
to  "big  city"  shopping,  ontortoining,  modi- 
cal  and  oducatlonal  iaciUtios.  Moving 
ollowonco  ior  qualiiiod  appUcontt.  Our 
Housing  HsprossnlatlTs  will  assist  you  in 
rslocating. 

Addrutt  npliut  to; 
Technical  Placement  Supervisor 
Box  516,  St.  Louis  3,  Mo. 

.HKDONpU 

"nuiHS 


ELECTRONIC  ENGINEERS 

FOR  DISION  A  DIVtlOFMINT  WORK  IN 
RADAR 

COMOUTIRS 

DIOITAl  TICHNIQUIS 
with  o  young  progrottivo  compony. 


oducatlen,  with  salary  ragulramant^ 


E.lectronic  E.njinerrinj  Compnny 


IM  levre  *,,*•*•«  ititn  ie<  •Mini  .«.  <*iirM>i» 


PROJECT  ENGINEERS 

Ooctricol  Eaginoars  with  o  minimuni  oi  3 
yaart  rosoorch  or  dovalopmontol  work  in 
llold  ol  Elsctronic  Control  Systoms  noodod 
immodiataly  by  rapidly  axpoadlag  firm. 

VARO  MFC.  CO. 

Bex  bSt  Garland,  Toxot 


CHIEF  ENGINEER 


EstabUahod  electronics  company  loccrtad  In  tha  matropoUlan  Naw  York  area  is 
axpondiag  Ha  alactronlc,  nuclaonic  and  Industrial  control  dopartmonis  ond  raciulros 
the  services  oi  a  mature  engineer  ond  strong  odmlniatrcrtor  to  hood  up  dosign  and 
davalopmont  oi  radio,  radar  and  loloviaion  Iransmittars.  racaivara  and  teat  aquip- 
mant;  sarvos.  lalanMtarlng.  acolsra  and  ossociertad  aquipmaat.  Must  be  capable  oi 
planning  cmd  directing  mechonlcaL  eiectricol  omd  electronic  engineers;  must  ha 
iomlUor  with  mUHory  apaciitcationB:  abla  lo  axamlna  and  analysa  spaciiicotlons 
and  prepara  lachnical  proposals.  Excallant  opportunity.  Our  staii  knows  oi  Ihia  od. 
Submit  rasuma  to  "Praaidsal". 

P-TBSt,  Bleotronics 
ISO  W.  4S  St..  New  York  36,  N.  T. 


WSTRUMENmiON  RESEiUtCH 

ChoUanging  positioa  open  for  young  B.8. 
Electrical  Englaaar  or  Physicist  ior  doaign. 
BuparrisloB  oi  construction  ond  iroublo- 
shootiag  oi  aloctronics  iastruaiSBts  ior  usa 
in  rocket  research  progrom.  0-3  years  oi 
experience.  RepUee  held  conBdeallcd. 
Wrilv  giving  lull  personal,  sducattonal  and 
expsrisneo  data  to; 

ROHM  &  HAAS  COMPANY 

Redstone  Arsenal  Research  Division 
Huntsville,  Alabama 
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RELIANCE 


MERCHANDIZING  CO 


WATT— S|( 

lidbo  u.tu  » 

>.tu  U.OM  S 
kWO  lf.T|0  S 

k. 45i  li.Tif  r 
ktoo  U.tlQ  *t 

l. MQ  U.OM  4: 


COAXIAL  CAtLI  CONNICTORS 


HAYDON  TIMING  MOTOR 
1  tLPMu  11s  V.,  M  Crete... $1.*S 


144  MUM 

uein/u  u^Sr 

8S-IAC  W.A] 

U-lAP  .M 

8S-1BC  .U 

8S-1F  I.10 

8»-lH  .U 

8»-IHP  .23 

8S-I2  .70 

83-mTY  .M 

8S-1SP  .41 

8S-ISPN  .M 

•S-IT  I.M 

iS-SAP  i.W 

SS-3J  3.1# 

8S-3R  l.U 

8*-23AP  I.3S 

8»-33P  I.## 

83-33J  I.M 

8»-33R  .U 

8S-138P  .M 

8S-33T  I.M 

M-IM  .14 

83-18A  .14 

CW-12aA/U  .4# 
M-IM  I.M 

M-iM  .M 

M-3MA  .M 

PL-25$  .75 

PLr-3M  .45 

PLr-2S0A  .53 


m  nt  m  a* 

n-lAP  13-U  50-33#  NOOO 

PLr-374  si.i#  ua-87/n  11.M 
PL-276  1.*#  tJO-M/U  .*# 

80-28#  .4#  UO-«^  l.l# 

tJO-13^  1.7#  UO-102/0  .M 

UO-18BA7  1.1#  UO-103/O  .4# 

UO-30B^  1.45  00-104/V  I.M 

UO-31^  .*5  UO-10#/U  I.M 

00-21B/0  1.M  00-10#^  .13 

UO-2IC/B  l.#5  UO-IOTBTOJ.TI 
DO-81D^  I.M  OO-167/tJ  5.7# 
nO-23/U  1.35  I  IIO-145/U  3.M 

IJ0-22A/0  I.M  I  00-l78/n  .14 

00-22B/TJ  1.3#  UO-17«/U  14 

UO-28/U  1.3#  00-186/0  .## 

0G-23B/0  1.M  Oa-I»0/O  l.U 
00-23C/U  1.1#  00-208/0  .U 

00-24/17  1.M  00-224/0  1.15 

00-27/0  1.35  00-255/0  1.## 

00-27A/0  3.35  00-260/0  .M 

00-27B/0  3.»5  00-261/0  l.l# 

00-28A/0  3.*5  00-262/0  l.l# 

00-29B/0  l.U  00-278/0  I.M 
00-80AJ  3.M  00-274/0  3.M 

00-87B/0  1.7#  OG-2«0/O  .## 

00-58/0  .7#  00-2»1/0  .*• 

00-88A/0  .M  00-806/0  3.U 
OO-MA/O  1.4#  ,  00-414/0  I.*# 
00-83/0  1.75  D0-49#/0  1.35 

00-85/0  1.7#'  00-625/0  I.M 


400  CYCLE  INVERTERS 

L#IimU  Iteetric  C#. 

•  UWOO  la:  20-38  V.D.a.  >2  A.  800#  R.P.M.  Out;  IIST. 

4M  CM  1  Mae*.  18M  T.A.  M  PP . SjT.tS 


S  A6  FUSES 


BALL  BEARINGS 

ID  OD  Thlcli  Prira 

5  1/2  6  1/2  1  83.78 

5  5/64  6  15/64  B/16  3.M 

1  17/64  2  7/16  25/64  1.75 

1  13/64  2  7/16  25/64  l.U 

1  1/8  2  1/2  5/8  1.75 

1  1/8  2  1/8  5/8  1.78 

1  1/16  1  1/2  9/83  I.M 

3/4  1  3/4  9/16  I.M 

5/8  1  9/16  7/16  .*# 

1/2  I  S/8  1  3/8  I.M 

35/84  16/32  11/32  .M 

3/8  7/8  7/S2  .U 

11/32  I  1/32  5/16  .U 

a/18 _ 65/64  I3/I2  .M 


Mta.  No. 
MRCS638-I 
MRC7t34-l 
MRCIt4M3 
MRC164MI 
Podwal  LSIl 
Norma  SIIR 
Podoral  AMI 
Schata 
Norma  363S 
NDB363-CI3M 
ND  33M 
ND  R4 
MRC39RI 
MRC38R3 


NEW  COAXIAL  CABLES 


RO  6/0* .  SIM  M  RO  22/0* _  81 

RO  ^ .  IM.M  RO  32A/0 _  3 

RO  r/O* .  M.M  RO  24/0 .  S 

RO  8/0* .  IM.M  RO  38/0 .  4 

RO  9/0* .  3M.M  RO  29/0* .... 

RO  9A/0 .  275.M  RO  84/0* _  3 

RO  10/0 .  2U.M  RO  85/0 .  4 

RO  11/0* _  IM.M  RO  41/0* _  3 

RO  lli^*...  IM.M  RO  54j^ _ 

RO  12/0 .  3M.M  RO  65/0* _  I 

RO  IS/O* _  3I4.M  RO  57/0* _  1 

RO  17/0 .  M#.M  RO  68/0* - 

RO  18/0 .  4M.M  RO  58A/0*... 

RO  19/0 .  13M.M  RO  59/0* _ 

RO  20/0 .  I4M.M  RO  63/0* _ 

RU  2l/0» _  33#.M  RO  77/0* _  I 

Add  3514  tot  ocderi  lc#i  thaa  6M  (rat. 

*  No  minimum  order — othcn  350  minimum. 


N6w  $9.f5  W 

Ste’  dla.  X  5%*  Iona 

Oiad  batwaaa  two  CTI148’i  aa  a  dampmar.  C 

eoatmad  ta  3860  KPlf  Motor  la  10  ndmitaa 

rmlaa  ihaat  wpiiUod.  (Coarartsd) . 

MoaaHaf  Braahato— BakaUu  for  lalaTBt.  aa/ 
rarmtlali  Mowa  ebora . 85 


Brand  Naw  Metors — -Guaranteed 

0-10  ma.  D  C.  3^.  .83.95  0  80  Amp.  D  C.  IH*. 
t-1  Ma  DC.  3H' Dc>lur..l8ral«  Rradi  0-4  KV). 


SELENIUM  RECTIFIERS 


SOUND  POWER  HANDSET 

a  BRAND  NEW 

lacludM  5  ft.  oord. — Oma  no  ba 
terlea  or  utaraal  powar  wurea. 
_ SU  M  I 


UNIVERSAL 

JOINT 

ALUMINUM 


TYPE  "J"  POTENTIOMETERS 

100  1.600  l/4ajB.  ISK  1/4  2nOK  I 

ISO  BJ.  2.000  1/4  35K  S  B.  250K  I 

800  S.8.*  2.500  8.B.  70K  S.S.  2S0K  I 

400  8.8.  3.000  8/1  80K  8  J.  500K I 

500  SB.  4.000  8/8  lOOK  7/18  IMael 

1.000  8/8  5.000  8/4*  lOOK  8.8.* 

1.000  8B.  llbK  8/8  300K8U 

*SplH  Lnchlitg  BualilnB _ $1.25  I 


POST  ACE  STAMP  MICAS 

mmf  Bnit  BIBt  BSlf  BBif  HBOlt  infd  — 

10  40  TO  130  S40  400  680  .0018  .004 

20  47  75  185  350  480  800  .003 

22  50  80  ISO  370  470  820  .0037  2)08 

28  51  n  160  800  500  #10  .0088  BOO 

34  M  #0  178  880  510  .001  BOM  JUM 

U  60  100  180  160  580  .0012  .OOM 

88  M  no  m  m  800  .0018  BM0 

19  130  Bo  NO  #50  .0015  01 

Pric#  S<h#dul# 

10  mmt  to  830  mmf .  54 

.001  mmf  to  .0016 .  a« 

.003  mM  to  .0083  mM .  15i 

.01  mtd .  28< 

SILVER  MICAS 

mmf  miat  mmf  mmf  mmf  mmt  mfd  mfd  mfd 
10  50  100  170  860  510  .001  .0034  .0047 

18  51  no  180  870  525  .0011  .0035  .005 

33  M  115  108  890  560  .0018  .0037  .0051 

38  60  120  ns  400  570  .0015  .0038  .0056 

24  83  125  240  410  680  .0016  .003  .006 

is  06  ISO  350  480  700  .0018  OON  OOW 

37  68  185  2U  470  800  .0022  .0030  .0062 

80  76  150  280  488  900  .0033  .004  .01 

40  83  lU  370  600 

Pric#  Schadal# 

10  mmt  to  700  mtd .  10( 

.0011  mtd  to  .003  mtd .  30i 

.OON  mtd  to  .0063  mtd .  SOi 

.01  mfd .  95( 


JONES  BARRIER  STRIPS 

M.I7  8— I4IW  M.37  8-141 

N  .21  4—141  .34  8^141 

8  8—141  .3*  8-141 

8— I4INW  .41  8—141 

W  .M  r— I4ltew  .M  3— 1st 


2— 140T 

8— 140N1 
8-140 
10— I40W 
10— 140M' 


8-141 


PULSE  TRANSFORMERS 

UTAH— 0362  0278  9289  9318  9840  0850 

WEBTERN  ELECTRIC— 0106173  D161310 

KS8696.  KStaOO.  K8B863.  KSI3I61 

OENEILaL  electric— 88-0-8 

JEPPEBaQN  ELECTRIC— 0-13A-18I8 

DINION  OO1L-TRI048  TR1049 

ateo  M8-78S0-SA:  853-n81-3A:  T-133962I-8e 


RADIO  FREQUENCY  GENERATOR 

RCA  I  KW  4M  KC:  lapat:  238  V  M  mto  NaU 
ailaar  raaair*  la  water  tlrMlallaf  ROOR  fW 
nrUMa.  OtbarwlM  la  tea#  wadHIaa 


2J1G1  SELSYNS 

400  CYCLE  BRAND  NEW 


AN  CONNECTORS 
See  Our  Ad  Febraarif,  1953  Electronics 
PHONO  WIND  WRITD  YOUR  NEEDS 


ArrKSF,,C«r  CporIirv  Pfcilo.  3.  Pa.  lUffmnhout^  6>4937 
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M5-19  ARCH  ST 


PHILA  6,  PA 


r»(«phon«  I  -  MAtHfcT  7  -  6771-  2  -3 


LECTRONIC  TEBE 


13AU*. 

laAUT. 

liAV*. 

UAV7. 

I3AWA. 

13AX7. 

laBAA. 

11BA7. 

13BM. 


I  '3S2-72M) 
'3S2>72fl) 
(9ei7M-MI) 
(90I7M-M2) 
M— I32AW2 
M— I39DW2F 
M— I66AW2F 
M— I76AW2F 
M— I87AW2F 


-UX-10066 

I«I3I« 

183247 

183328 


00-1( 

DO.J( 


COAXIAL  CAILI 

Tnm  Frie*  Pm*M  Ft.  i  Trp»  Pi 

RCtl|/C . $218.00  '  SC^AJ. 

ni^ir/v .  680.00  ■  ro-soai. 

RO-llAI .  800.00  :  Ra-S4A1. 

RO-18A} .  1350.00  I  RO-SSA7. 

RQ-SOAl .  1460.00  RO-64AA 

RQ-aiAJ .  220.00  RO-Ae/U. 

R^»A1 .  150.00  ' 

RO-Ba/U....  285.00 

RO-$VU .  878.00 


;•  Pw  M  Pt.  Typa  Prioa  Par  M  Pt. 

...  $475.00  R<f67AJ .  $825.00 

....  80  00  RO-88A1 .  80.00 

....  800.00  RO-A8A^ _  70.00 

....  800.00  RO-50/n .  80.00 

. ..  87.00  RO-82tj .  78.00 

....  110.00  RO-77AJ .  100.00 

TO  PRICES  SHOWN  FOR  QOANTl- 
>BR  800  IT. 


RO-lOA) 

RO-llAI. 

RO-UAl. 


ADD  26< 
TDBB  DI 


OIL  FILLED  CQNDEI^ERS 

IPD  VDC  Prica  .  MPD  VDC  I 


VDC  Prica 
S8KV  $84.58 
58KV  43.58 
S8KV  85.88 
S8KV  *5.88 
238VAC  1.85 
338 VAC  1.85 
338V  AC  4.18 
338VAC  4.58 
448V  AC  8.18 
448VAC  8.58 
448VAC  4.35 
448VAC  4.58 


1  7588  3.85 

5  7588  7.85 

87S-.875  8KV  4.58 

I8KV  38.58 
I  13KV  8.85 

15KV  45.88 
845  UKV  4.78 

85  UKV  4.85 

35  38KV  18.85 

38KV  54.88 
25KV  85.88 


OILMITES 


CM  TEST  EQUIPMENT 

3CM  nckHa  Ham  Antanna  AT-4SAIP . 

18CM  Sl«nal  Oawaratar  l-tI8A . 

18CM  Fraa.  Matar  CW88ABM  . 

“K”  B^  BF  HaaB-irr<8S/AP$-S2i  Ifial. 
3331  Magnatran.  3K33A  Wpatraw. 


TYPE 

OM-4882 

OM-4885 

OM-418 

OM-435 

OM-458 

OM-481 


SPARE  PAR' 


FOR  ARMY  AND  NAVY  RADIO, 
RADAR  A  SONAR  EQUIPMENT 
AH/APS-t  I  AN/APN.4|  AN/ARC.S  IOC 
AN/APS-I  I  AN/APN.^tP  lOC 

AN/APS-4  I  AM'ARC-1  SL  IOC 

AN/APS-IS  AN/ARC-I  SO  NpE 


..w 

XT 

43E 
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2J*I. 

2JM. 

2K21. 

2K2S. 

2K2*. 

2K2S. 

2R2«. 

2K2a. 

2KUi 

2KM. 

2K4I. 

2K4S. 

2KH. 

2API 

3AP4 

SB22/ 


SPECIALS 


STANDARD  BRANDS 
ONLY 


WRin  RO*  OUR 
FMi  tULUTIN 


CERAMIC-CASBD  TYRI  G 
MICA  CONDENSERS 

.M  MFD  IIM  VOC  01 . M.  t».2« 

.•2  MFD  aON  VDC  01 . M.  I.ll 

.M4  MFD  MM  VDC  01 . .  Il.l* 

.Mtit  MFD  2MM  VDC  OS . m.  MM 


TRANSFORMER 

WwMmIimm— lUDmll— Prt— IIST  M  er.— %  kta 

— 8w  *1— M0V«  LSSA.:  ta  •t-«4«T  •  I.M 

A  . niS.7f 

0.1.— HI  V4ltaf4-Prt— nST  M  «2.— On.  MM  V  tf 

«0  MA.— 1S.WV  InniUtioo . tll.N 

BcMIx  BMok  BM(t— Input— lOOV  to  IIOV  In  SV 

•toto.  M  ey.  Output  IISV  21  Amp . llt.lS 

Cunttant  Vpit  Trantlanuar  Otla  S0M7— Input  M* 

121  VAC  M  Pjr.  Output  111  VAC  2M  VA....t41.M 


TACHOMETER  GENERATOR 

in«a  tyoa  PM-I-M— 2.0  VDC  autput  par  IM 
BraaO  Naur . 127. 


AIRBORNE  TV  EQUIPT.— mH.  by  RCA 

Convtnian  Unit — CRV-SIAAE — Cam  Plata  wito  Lana 
and  leonatcapa;  Trananlttar — CRV-52ACB  aaa- 
Plata:  Dynamator — 2tV0C  21  Amp.  Exeallant  far 
Initructlan  ar  Oamanatratlan  Pnrpaaaa. 


T0fms  20%  cosA  with  or^,  balann  C.  O.  0. 
unftts  ratio.  All  prfcut  nut  F.  O.  B.  our  wuru- 
Auusu,  Phlla.,  Patino.,  Mib/uct  to  cAunfft  wHh- 
aat  aotica. 

CABLE  ADDRESS  •  "LECTRONIC  PHILADELPHIA" 


ELECTRONICS  — May,  1953 


SEARCHLIGHT  SECTION 


LECTRONIC  RESEARCH  LABORATORIES 


715-19  ARCH  ST.  PHILA.  6,  PA. 

fc/ephoncs  -  market  7-  6771  -  2  -3 


SYNCHROS 


IMMEDIATE 


ARMY  ORDNANCE— NAVY  ORDNANCE— COMMERCIAL 


Ay.fOID 


ID 

IDO 

IF 

SO 

IN 

ISF 

ISO 

ACT 


SOO 

SO 

TDO 

70 

A 

B 

M 

N 


X 

tilFl 

IHOI 

tJiHl 

tJIMI 

tJsAt 

tJsDl 

tJlHAl 

tJDiAt 


UDSEI 

C-44MB-4 

C-SS701 

C-ISTTS-I 

C-S«40S.t 

C-Sf40S 

C  ISMS  I 

C-77S10 


C-TSt4S 

C-7SM* 

C'TttSS 

C.TS41B 

C'TSSIf 

C'TSSIS 

<•70411 

C-7SS70 

C-TVIM 


DELIVERY  FROM  STOCK 


1CT 


IDO 


GENERAL  ELECTRIC  ARMA 

CONTROL  INSTRUMENT  BENDIX 
FORD  INSTRUMENT  KETAY 

HENSCHEL  DIEHL 


IHO 


ISF 


ICT 


SYNCHRO  CAPACITORS  SYNCHRO  RLOWN  FUSC  INDKATORS 

SYNCHRO  OVERLOAD  INDKATORS 


2  <f>  LOW  INERTIA  SERVO  MOTORS 

Diahl  FPC.2t>ll— 7tV  M  ay.  .11  Aaip  4  Watta. 


ENTIOMETERS 


GENERATORS  AND  INVERTERS 

Kallpau-Ptaaaar  tVM  7lf.tA  (Navy  Madal  NEA-SA) 
Oatout-AC  I  ItV  II.4A  SM  to  l«On.  IS:  DC  M 


Ruala.  Shaft  I  Raala. 


aanpau-nauaar  lypa  ri^.iA  rnavy  mnuni  UEA-ani 
Oatout-AC  I  ItV  ll.AA  SM  to  l«On.  ISi  DC  M 

VulM  M  Suipa.  BrauS  nuu . 

Eallpta-Planaar  typa  l23t.AA.  Oatoat-M  Valta  DC 
It  Aaipa.  Brand  Naur — Orttlaal  Paaklnp. .  .SIt.M 


MK 

MK 

IMK 

IMK 

2MK  S 
2MK  1 
2MK  1 
IMK  S 


■  a  Aaipa.  Braaa  Piaut — onuaai  raaainn.  ■  .pib.bu 
PE-IM  riiytrtar-IS.1  VDC  to  III  VAC  M  au  171 


rs-igu  layariar— ip.a  VDC  la  iia  vac  auu  au 

VA  IS  (aaur) . .VIJS 

PE-211  lavartort  2S  VOC  to  III  VAC  4M  ay  IMS 

VA.  ^aur)  . OH.M 

Plaaaar  Tyaa  SSS-IB  lauarlar— 2SVDC  to  ISSV  MS 


Plaaaar  Typa  SfS-IB  Ipvarlar— 2SVDC  to  IMVIM 

ay  7  aaip  AC  (uaM) . . . it2.M 

a.  E.  lavartar— 2S  VDC  to  I2S  VAC  SM  a»  7M  VA 


1/ri  I  M 


at!  lavartar  IVOC  to  IIS  VAC  M  m  7IW.  .fil  S 
PU-7/AP  lavartar— 2S  VDC  to  III  VAC  4M  ay  20  • 
VA  (Haw) . . . MTio 


I  Mao 


I/d' 


Eallpaa- Plaaaar  typa  I2I2I-IA 
frauuaaay  rapulataS— 24VOC 
autput  rilV  IS  4M  to  2M 


lavtotor— Vpttodu  uuu 
II  Am  Input  AC 
VA  0.7  PF-^^ 


EallptP-PMaaar  topa  I2II1  lavartir  20  VDC  to  III 

VAC  4M  to  I  S  M  VA . au.  07140 

EaliM.PIaaaar  topa  121 17  layartor— M  VOC  to  21 

VAC  4M  n  I  S  •  VA . lU.  IH.M 

Lalaad  IMIf  lavartar— M  VDC  to  III  VAC  4M  to- 
1  S  III  VA . au.mil 


ANTENNAS 


AN.74DX  . 

AT.MA/APT  (70  ta  400  MC) . 

AT-4S/APR.4  (300  ta  SSOOMC) . 

AN.SSA(P/08CB.|2I>  . 

AN-MA(P/0ICB-I2I)  . 

AIA  3CM  aaniaal  tcaa . 

ASB  Yapl— I  afamaut  410  to  SMMC . 

A8B  VapI — DpuMa  ataafcad  I  alaiaant - 

AIA  Yapt— OauM#  itaalud  170  to  4MMC 


Laaah  typa  1121— Cu(l  IIS  VAC  M  ey— CantaaH 
SPIT  NO  DauMa  Braak  II  Aaa.— Myaalaa 


SEARCHLIGHT  SECTION 


MICA  CAPACITORS 


TEST  EQUIPMENT 

T8-l(  APN  Test  M 

T8-47/APK  TMt  Oto.  40-600MC. 

T8-12T/U  Fnq.  MeUr  37S-TtSlfC. 

T8-4R7/U  I'Mk  to  PMk  VTVU 

BC-lll  Praq.  MMcr 

UC-4il3-B  lUdlo  ModuUtor  (TwMUr) 

BC-I203-H  IMlw  ModuUtor 

I-222A  MgiukI  Ocnmtor 

APIt-l  Kcortvlnf  8cU 

APK-1  and  AI’K-4  Tunlnc  Unlu 

APK-5A  Recclrart  1000— tOOOMC 


HIGH 

VOLT 

OIL 

CAPS 


•IVIWH  BKHailHIUll,  TirB  UtiU-J 

Ualt  or  U.  &  Narr  TOi-J  Tranaoilttar 
Motor:  <  B.P.  SIOV.  D.C.,  10  anua. 
Ornerator:  lOOOV.  DC.,  0.4  A,  600V, 
D.C,  0.3SA,  IICV.  D.C.,  l.SA,  12  V. 
DC..  2A.  3400  R.P.M.  Self  aacitad. 

BrAod  MW  ioeludint  aiMire  anuturp. 

im.so 

ALLIS-CNALMCRt  R30DC  to  HSAC^ 
00  CT..  1  Ph.,  1.25  KVa . $223.0(i 

INVERTERS 

Oaaa  M-6.,2ISH.  Nott  typo  PU/13. 
iBpot  115/230.  00  ey..  1  Ph.  Output: 
115,  400  ey..  1  Ph.,  l.tKw  and  20V  DC 

at  4  anna.  Nni . 2205.00 

Oaaii  M-O.-0-75.  Na»y  wpo  PU/11 
^PUt:  115/130.  00  ey..  1  ft.  Output. 
11^  4M  ey.,  1  Ph.,  5.3  ampa.  andla 

ypc  •  5.0  Ampa.  Now . $225.00 

Lolaaf  Eloo.  Co.  PE304A.  Input:  lODC 

415Va^'Tw®“!^:.“^;  'A 

O.C.  J0I00I72.  Input:  IIDC.  Output: 
>15,  «y5  fTv  ‘  -  1  5KVA.  Now  imO 

0.]^  5A2i3l55liA.  Modol  1182.  Input: 
owp":  115,  400  ey.,  1  Ph., 

L*  KViL  fionlatod.  Now . m.U 

HoHoor-Cabat  M.O.  104.  Input:  440,  1 
Output:  70V,  140  ey.  3  Ph., 

0.I40KVA.  New  . :..M7.$i 

Eloor.  74DC  to  IIOAC,  00  ey..  1  Ph.  at 

Nm . I3§.5d 

DYNAMOTORS 

"J59!»»00  CAJ0.2II444.  Input;  100  la 
l*®I>^*utpwt:  ailitar  lODC  at  M  ampa. 
or  llDC  at  40  ampa.  Radio  Oltared  and 
rpmpIMe  with  lino  awltch.  New...  100.50 
Typo  PE04CM.  For  8CR-511  Brand, 
now  la  ororaeaa  eaaaa.  Haa  wlda  baadj 
Input  and  output  nhera . 110.501 

AMPLIDYNES  I 

O.E.  5AM2IJJ7.  Input;  17VDC.  Output! 
MVIJC.  150  WatU,  4000  RPM. 

M(l-17-B.  New . 134  U| 

EOlaaa  1AM3INJI1A.  Input:  17VDC,  HI 
Ampa.  3S00RPM.  Output:  OOVDC  at  EM 
Am^  530  Watta.  New . lll.SOi 


Tflrad  I3A  Fi 


DOM.  Volta  O.C.  Priaa 

.001  M.OOO  117.10 

.01  5,000  2.M 

.02  0.000  0.10 

.025  50,000  41.00 

.025/.02S  50,004  10.50 

.1  500  .01 

.1  1,000  2.01 

.115  7,500  0.11 

.2  50,000  07.10 

.25  15,000  10.10 

.25  20,000  20.10 

.25  50,000  72.M 

1.  7,500  12.50 

I.  15,000  41.10 

E  5,500  12.A0 

E  4,000  U.i0 

Standard  Brenda 

RADAR  SETS 

MODEL  Sa  Poruhle  radar  let.  lOCM. 
Opmatea  on  00-110  rolt,  10  ey.,  1  Ph. 
••A",  ••B”,  and  "PPl”  preaanutlon. 
Complete  with  taeh  manual  and  full  art 
at  operatlns  aparo  porta. 

MODEL  80-1.  Capita  of  complete 
equipment  Includtna  Radar  Tranamlttar- 
Racelrar  CRP-41AAK-1,  Range  and 
Train  Indicator  CRP-55ABC-3,  Control 
Ampllfler  CBP-lOAAT-1,  Motor  Dyna- 
mo-AmpUHar  (AmpUdynel  CQ-llAAT 
and  Antanna  Aiasmbly  CRP-OlABJ-1. 
MODEL  ABO-l  Radar  unit  oonaliting  of 
trarumittar  and  ocBTertar  iiiemMy  CPR- 
4SABC.  ■■  - 


60  CYCLE  TRANSFORMERS 

a.  E.  step- Down.  OKVA.  PH:  130/400. 
Sec:  115/125,  00  cy.  Slaa:  SO*  z  11'  a 
BMi*.  Weight  225  lUi  Nary  grey  llnlah. 
Integral  junction  hoz  arid  motmtlng 

brackeu  . 1123^ 

Plate  Trans.  Raytheon  U-5815.  Prl: 
440/220,  00  cy.  3  phaae.  Sec:  each  phaae 

1310V  •  0.6TA  teat  OOOOV . 1110.00 

PUte  Trana.  Prl;  115V.,  50  cy..  1  Ph. 
Sec:  1470V  C.T.  <2  l.SA  tested  at 
5500V.  RMS.  lUytheon.  Slae  Mli  i  10 
z  10  In.  Shipping  srt:  ISO  Iha  New. 
Price  . 127.50 


MISC.  RADAR  EQUIPMENT 


Modulator  UnlUforSO-ll  (CUZ-SOAUDI 
Ihilae  Timer  unlu  for  8D-1 
Transmitter- Recetrer  unlU  SO- 11 
Spare  Peru  for  80-1 

Spare  ParU  for  SQ _ _ 

Mvker  Oacillator  Cryaula  In  holders 
08  35KC 

Bearing  Control  VnlU  CRP-SSAEK 
Synchro  AmpUflers — Bendlz 
!t0*  Waregulde  Banda  lOCM  Bronae 
Slgrul  Monitors  CRP-OOAAN 
Repeater  AmpUflers  CBM-60AFO 
Oacillator  Tuba  Caritles  for  BO-1,  13 
etc.,  RF303. 

lOCM  Homs.  IH'  z  r  waregulde,  stand¬ 
ard  contact,  flange  input,  dreularly 
polarised  bom  output 
Duplez  Tees  »2ZS005-1T 
Auxiliary  Rectlfler  CABM-S03ST  (SO-S 
Radar) 

SO-1  (OOAQE)  Antenna  R.F.  Nozzle  As- 


HIGH  POT  TRANSFORMER 

Wsatlnihaosa.  Prl:  115,  00  ey.  Sec: 
15.000V  C.T..  0  .OOOA,  CT.  ungrounded. 
Excellent  for  hlgh-patllng  testa.  Stas  OA 
ISH  z  8WW  z  tUD.  Weight  87  lbs. 
Fully  enclosed  steel  ease.  Price.  .129.50 

PULSE  TRANSFORMERS 

KS-0503  SuppUas  SIOOV  peak  from  807 

tube . 13.15 

KS- 161810— 501m  to  tMC . U.W 

High  Itesctance  Trans.  O.  E.  Type  T- 
3501A— 80  cy.  Voltage  1120-135.  lad. 
H.V.  winding  >86  Im.  Outimt:  Peak 
22.8KV.  Cat.  83180CTOI . 138.58 


. .  Antenna  Aaaambly  CIV-A(3. 

Mounting  Base  CPR-IOABE.  etc. 

Spare  Parts  srallabla  for  Modal  SQ  and 


RAYTHEON 

VOLTAGE  REGULATORS 

Adj.  Input  taps  9S-1S0V.,  60  ey.  1  Ph. 
Output:  115V.  60  Watts.  H  of  I«  Reg. 
Wt.  20  lbs.  6H'  H  z  844'  L  z  444'  W. 
Orerload  protected.  RturdlD  oonatrueted. 
Tropicalized.  PRICE— . 116.75 


Instructions 
tor  operation 
on  under  side 
of  cover.  Size 
123/4  X  9  X  6 
in.  Ideal  for 
lab  and  school 
use.  New.  An 
exceptional 
value  at 

$29.50 


Used  to  cali¬ 
brate  field 
strength  of 
mognefi  from 
SOO  to  4000 

Jouas  and  in- 
Icato  polarity. 
Probe  has  gap 
of  1  >A".  Reou- 
tifully  built  in 
hardwood  case 
with  hinged 
cover. 


FLUX- 

METER 


400  CYCLE  TRANSFORMERS 

Ante.  .1458-StOP  KVA.  4M/145/2IM/ 
ll.’i.  Weight  22  Iba.  Q.  K.  Cat. 

WK1184  14.80 

Fll.  IN;  0/T8/80/28/108A11/125.  Out: 
6VSA/5VSA/5VSA/SVgA/E3V0.5A  No. 

7249010 . 11.15 

Plate.  KS9560  800  cy.  Pri:  115V.  Bee; 
1350-0-1350  at  .05TA  ElaoaUt  ahid. 

Wt.  13  lbs . 12.85 

Plate  A  Fll.  K89S56.  Pri:  USV.  See: 
930-0-930  and  thraa  6.2V  wtn^i|^ 

Fll.  KS955E  Pri:  115V.  See;  12V1.35A 
/135V1.SA  Eleoaut  Shld.  WE  15  Iha. 

12.21 

Plato  A  Fll.  Pri:  t/M/llSY.  Bee:  «lw 
llOOV  DC  9  l.mA.  Ban.  tlw400V 
DC  m  laOUA.  Fll  Baea;  14V4.1A/ 
iisCiA  (iiu.  i5oev)  rviA/s^^ 

Plato.  Thordarsen  T41881  806  ey.  FVt: 
105/120.  See:  2800-8-2800.  TKV  Ins 

1.5KVA.  . 228.50 

Mlae.  tvpaa:  6.E.  »68G86SX,  a680S66X. 
*684067,  *68Cm8Z,  *80010A 

«80<llt0  . 12.00 


SMALL  D.C.  MOTORS 

J  JE-  »BA1^12A.  Armature  27VDC  at] 
r*'**  oflVDC  at  ESA  RP»r 

4000.  If.p.  6.5New . My.ia 

Si**'  W  1/20HP.  lOOORI'M. 

8huot  Wound.  Now .  MM 

Oamars  Co.  typo  ELB6.  24VDC.  40-1 
ratla  For  typo  B-4  Interralonie^. 

0?1.  •BRyjurABii’ u  h.p:  Si* 

—1  amp.  250V.  1725  RPM.  New,  lytlo 

400  CY.  OLOWERS 

«»•. 

6.700  RPkt  AIrflaw  17C.P.M.  New 


oerabUes  (RF502) 


SYNCHRO  CAPACITORS  | 

.6-.6-.6  mfd  Mark  12.  Mod.  2,  iTtw^ 
10-10-10  mfd  Mark  I.  Mod.  2, 


SO  -1  1 66  AGE  I  Antenna  Reflector  As- 
wmbllea  (RF508) 

80-1  (66AQK)  Antenna  Reflector  Aa- 
aembllea  1KF50SI 

80-1  (UAGE)  Antenna  Waregulde  Re¬ 
sonance  Chamber  AssembUea  IRF515) 

SO-l  RF  Coupling  Waregulde  to  Trans¬ 
mitter  (Z304) 

SO-1  RF  System  and  duplexing  earity 
(RF301  with  V809) _ 


G.  E.  BATTERY  CHARGER 
CharRts  54  call  kattary 
at  from  1  to  1 0  ampere  rate 

Input  115V..  60  cy.  1  Phase, 

The  model  6RC89F11  Copper  Oxide  bat¬ 
tery  charger  oonatats  of  a  transformer,  a 
aeoondary  reactor,  a  copper  oxide  rectify¬ 
ing  elemant,  a  rentllatlng  fan,  control 
etroulta  and  auxlltary  equipment  neces¬ 
sary  for  proper  operations.  Transformer 
tapped  for  rarious  supply  roltage.  Eight 
seoondary  taps  for  adjusting  chanmng 
rate.  Built  Into  metal  cablneL  Metered. 

Complete  with  spare  fan  and  fuses. 
New  In  orlglaal  pacUng  easea.  Shipping 
weight  approE  305  Iba 
Prise . 8149.50 


SYNCHROS 


REPAIR  PARTS  FOR  BC-348 
RECEIVERS  (H,  K.  L,  R,  Only) 

Also  BC  224  Models  F.  K.,  ColU  for  ant. 
r.f..  dec,  osc.,  I.F.,  o.w.  oso.,  ztal  flltera. 
4  gang  oond.,  front  panels,  dial  aasam- 
bliea  TOl.  eonts..  ete.  Write  for  complete 
list  and  free  diagram. 


RADAR  REPEATER  ADAPTERS 
NAVY  TYPE  CBM-50AFO 
A  repeater  unit  for  rideo  stenals  and 
trigger  pulses  designed  to  srorx  In  oon- 
junctlon  with  standard  Nary  radar 
equipments  wherein  prorlalaa  la  made  for 
opemtlon  of  remote  P.P.I.  seta  This 
adapter  prorides  four  rideo  and  trigger 
pulse  lines  for  operating  one  or  more 
remote  P.P.L  Inatallatlona  The  equip¬ 
ment  contains  Its  own  D.C..  power  sup¬ 
ply  115  Volta.  80  cycles  A.C  from  ahlpa' 
power  supply  line  is  required  for  opera¬ 
tion.  Dlmenalons  are  3144  z  21  z  15  In. 


REACTORS 

KB8688  Retard.  4HT  •  180MA.  .11.88 
«2C2370/R2  For  Keyer  Unit  BC409  13.79 
Multi-Choke  8  hy  9  .278A  70  ohms.  17 
hy.  9  .115A  200  ohma  17  hy.  9  .125A 
200  ohms  744  z  z  844 . »8.98 


SOUND  POWERED 
CHEST  SETS 
U.  g.  InatmoMot  Co.  No. 
A-260  Combination  head- 
sri  and  ebeat  mlcrotAone. 
Brand  new.  Including  80 
ft.  of  rubber  eovered  oa^ 
217.10  each 


HIGH  QUALITY 
CRYSTAL  UNITS 

Western  Electrio  —  type  CR-IA/AB  In 
holdara  44'  pin  sparing.  Ideal  for  net 
frequency  operation.  Available  In  quan- 
tltles,  5910-6850-6370-6470-6516-6610- 
6670  -  66*0  •  7270  -  7350  •  7880  -  7100-7480- 
7580-0720.  AU  fundamantala  In  KC  Good 
muRl^ara  to  higher  frooueaelea 


PANORAMIC  ADAPTER 
MODEL  AN/APA-10 

PrevMa*  4  Typo*  of  Proaontatioii: 

(1)  Ptmeramlc  (2)  Aural 
(S)  Oocillograghic  (4)  OoglUoteoglc 
Dealgned  for  use  with  rsoeiring  equip¬ 
ment  AN/ARR-7,  AN/ARR-8.  AN/ 
APR-4.  BCB-587  or  any  receiver  with 
I.F.  of  415  ke.  E2nte  oriOmo. 

With  21  tube*  Including  I*  soops  tnbe. 
Converted  for  operation  on  115  V.  00 
cycle  souroa 

Price . 1246.00 

Gov't  Cost  11800.00. 

AN/APA-10  80  Pag*  Toeb  Manual  22.75 


MISCELLANEOUS 

Catbmto  Ray  Melds  for  r  tub*.. .22.71 

Bhook  Meunta  Lead  *20 . .1.40 

Bhook  Mounta  V.  K  Rubber  PSIIOC  1.18 
Commando  Pel*  laoks  (Cook 

Bwltohlio^  Lamp  Renopta^'  ib'iewiris 

8.40 

Aooambly  for  Bondiz. 
lamrwtim '  iiuM‘  fw  BCR  ‘ioiA^’? 
fcl^’d  OanoM'M  vib’.C.— Now!  [SlS 


CONSTANT  OUTPUT 
AMPLIFIER 

Constant  Output  Ampllfler  BC-780-C  I* 
a  speech  ampllfler  for  operation  between 
600  ohm  Unea  R  ralaea  any  level  as 
low  as  — 86db  up  to  aero  db  and  com¬ 
presses  lOdb  peaks  Into  Idb.  A  peak  of 
lOdb  causes  no  appreciable  change  of 
output.  Frequency  response  uniform 
within  Idb  from  lOfl  to  4000  oyolea  With 
Inputs  of  — 35db  to  — OOdb  the  gain  la 
bet.  33db  and  S8db.  Relay  rack  panel 
with  dust  cover.  MUllameter  and  db 
meter  on  front  paneL  I15V  AC  operated. 
Includes  5  tubea  New,  limited  quantity. 


RADAR  ANTENNAS 

Type  BO- 1  (10(7M)  a  mem  My  wUh  re¬ 
flector,  waveguide  nooale,  drive  molar. 

am 

Type  BO-2  (2  CM.)  Burfaoe  Bearoh  type 
with  reflector,  drive  motor,  eto.,  but  lam 
plumbing.  New  in  original  ream 
Type  BO- IS.  (lOCM.)  Complet*  aaaam- 
bfy  with  24'  dlah.  dlpele,  drive  aselor. 


MULTI-CONDUCTOR  CABLE 

CO-216.  Btoek  80215.  Bulk  8  eondac- 
tor  No.  20  A.W.O.  Stranded  tinned 
(wppar  plamle  Inaulatad,  eolor  eoded, 
tinned  copper  braided  shield.  Flamanoi 
t^eteA  Mad*  by  O.B.  Available  1800. 


SCR-S22  EQUIPMENT 

Complete  BC-624C  rscelveri  and  BC- 
625AM  Trananltters  Including  mounting 
raoka,  plugs,  eonneetors,  dynamotor. 
Brand  new  equipment  with  Inatmotion 
manuala 


1  K.W.  MODULATION 
TRANSFORMER 

R.CA.  Broadoaet  Type.  Primary  lAOOO 
>hma  Becondan  5.010  ohu  0.06  KVA 
audio.  Dealgnea  for  888  riam  B  modn- 
latlco  to  two  88Fe  In  final  ampllfler. 
Oae  1144  X  OH  z  18.  Weight  148  Iha, 
np*»n0777J«j2^J2to*,Jjew__jj_J*7^ 

IN21B  XTAL  DIODE 

Bylvanta  INllB.  Individually  hazed  and 
packed  In  leaded  feU . $8.8* 


TERMS:  Ratp4  Cawcama  Nat 
3C,  FOB  BroNxvHIa,  Naw 
York.  AU  MarWowdlet 

Prlapf  Soblagt  f*  Cbowga 
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NEW  YORK’S RADIO  TUBE 


SEARCHLIGHT  SECTION 


MICROWAVE  TEST  EQUIPMENT 
TS148/UP 

SPECTRUM  ANALYZER 


Fiald  typa  X  Band  Spoctrum  Anolynar,  Band  B430* 
9580  Mtgocyclat. 

Will  ckack  Fraquancy  and  Oparation  of  various  X  Band 
oguipmont  such  as  Radar  Magnotrons,  Klystrons,  TR  Bonos. 
It  will  also  meosuro  pulso  width,  c-w  spoctrum  width  and 
Q  or  resonant  covitios.  Will  also  chock  froquoncy  of  signal 
gonorators  in  tho  X  band.  Can  also  bo  used  as  froquoncy 
modulated  Signal  Gonorater  otc.  Availablo  now  comploN 
with  all  accossorios,  in  carrying  case. 

Also  availablo  of  now  production  TS239A  Synchroscope. 


TS147C/UP  SIGNAL  GENERATOR 

Other  test  equipment,  used  checked  out,  surplus. 


TSKI/SE  K  Bond  Spectrum  Analyzer 

TS3A/AF  Frequency  and  power  meter  S  Bond 

RF4A/AP  Phantom  Target  S  Band 

TS10/APN  Altimeter  Test  Sot 

TS12/AP  VSWR  Test  Set  for  X  Band 

TSI3/AP  X  Band  Signal  Generator 

TS14/AP  Signol  Generator 

TS15/AP  Flux  Meter 

TS16/AP  Altimeter  Test  Set 

TS19/APQ  5  Calibrator 

TS33/AP  X  Band  Power  and  Frequency  Meter 

TS/34AP  Western  El  Synchroscope 

TS34A/AP  Western  El.  SynchroKope 


T35/AP  X  Bond  Signal  Generator 
TS36/AP  X  Band  Power  Meter 
TS47/APR  40-400  MC  Signal  Generator 
TS69/AP  Frequency  Meter  400-1000  MC 
TS100  Scope 

TS102A/AP  Ronge  Colibrator 
TS108  Power  Load 
TS110/AP  S  Band  Echo  Box 
TS125/AP  X  Bond  Power  Meter 
TS126/AP  Synchroscope 
TS147  X  Bond  Signal  Generator 
TS251  Range  Colibrator  APN9 
TS270  S  Bond  Echo  Box 


TS174/AP  Signal  Generator 
TS175  Signal  Generator 
TS226  Power  Meter 
TS239A  Synchroscope 

SURPLUS  EQUIPMENT 


APA10  Oscilloscope  and  panoramic  receiver 
APA38  Panoramic  Receiver 
APS  3  and  APS  4  Rador 
APR5A  Microwave  Receiver 
APT2  Radar  Jamming  Transmitter 
APTS  Rador  Jamming  Transmitter 


YOU  CAN  REACH  US  ON  TWX  NY1-3235 


Large  quantities  of  quortz  crystals  mounted  ond 
aaoMunted. 

Crystal  Holders:  FT243,  FT171B  others. 

Quartz  Crystal  Comparators. 

North  American  Philips  Fluoroscopes  Type  80. 
Large  quantity  ef  Polystyrene  beaded  coaxial 
Coble. 


SPECIAL 

WMe  lone  S  ienU  Signal  Generator 
2700/S400MC  uNng  2K41  or  RD  BSdS 
Klystran,  Internal  CavHy  Attenuator, 
frsclilen  IneNMuelty  celtbrated  Fre- 
enency  msoinrlng  Cavity.  CW  or  RuIm 
Meduloten,  externelly  or  Internally. 
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SEARCHLIGHT  SECTION 


A.  C. 

SYNCHRONOUS 

MOTORS 

110  V».  60  Cycle 


INVERTERS 


WINCHAROIK  CORR.  RU  U/AR.  AMIRM, 
liipet  24  vH.  M  eiiiet.  oeteeta  Ilf  Ttaw 
400  cycle,  OJ  eMR.,  1  iMiom. 

HOLTZER  CAROT,  TYRI  14RF,  Ineet  24  eta. 
«t  24  empt.,  eetpet  24  etc.  et  2S0  VJL 
oiiO  IIS  vta.  at  500  VJk..  hetli  400  cycle. 


NAVDON  TYRI  1400,  1/240  RRM 
HAYDON  TYRE  1400,  1/40  RRM 
HA  YOON  TYRE  1400,  4/5  RRM 
HAYDON  TYRE  1400,  1  RRM 
HAYDON  TYRE  1400,  1  1/5  RRM 
TELECHRON  TYRE  RS,  2  RRM 
TELECHRON  TYRE  RC,  40  RRM 
HOLTZER  CAROT,  TYRE  RRC  2505,  2  RRM, 


TACHOMETER  GENERATOR 
&  INDICATOR 

GENERAL  ELECTRIC,  SEN.  TYRI  ANISS1-1, 
RoR  moentlNf  2  phase  variable  freoaeocy 
eatpat. 

6SNERAL  ELECTRIC,  GEN.  TYRE  ANSSS1-2, 
Screw  meuntioa  2  phase  variable  fre- 
eoeocy  eatpat. 

GENERAL  ELECTRIC,  IND.  RDJ1SAAA, 
werhs  la  ceniaoctlea  with  above  pea  era 
tors,  roope  0  te  2500  RRM. 


RIONEER  TYRI  12117,  hipat  12  vts.,  eatpat 
24  vH.  at  4  VJL,  400  cycle. 

RIONEER  TYRI  12117,  Inpwt  24  vts.,  eatpat 
24  vts.  at  4  VJk.,  400  cycle. 

WINCHARGER  CORR.,  RU/7,  MG2500  hi¬ 
pat  24  vts.  at  140  ooip.,  eatpat  111  vts. 
at  21.4  amp.,  400  cycle,  1  phase. 

GENERAL  ELECTRIC,  TYRE  SD21NJ2A,  hi¬ 
pat  24  vte.  at  25  amps.,  eatpat  115  vts. 
at  4R5  yjk.,  400  cycle,  1  phase. 

LELAND,  RE  21f,  hipat  24  vts.  at  fO  oo^s. 
eatpat  115  vts.  at  1.5  IC.V>.,  400  cycle. 


SERVO  MOTORS 

RIONBIR  TYRI  CKI,  2  #  400  CYCU 

RIONEER  TYRI  10047.2-A,  2  6,  404  CYCLE, 
with  40t1  reOacHee  pear. 


D.  C.  ALNICO  FIELD  MOTOR 

DIEHL  TYRE  RD4-2S,  27  vte.  14,000  RRM 


D.  C.  MOTORS 


ENGINE  HOUR  METER 


JOHN  W.  HORRS,  MODEL  MI-277  reeerOs 
time  up  te  1000  hears,  onO  repeats, 
operates  from  20  te  SO  volts. 


GENERAL  ELECTRIC 
D.  C.  SELSYNS 

OTJO-RAO  TRANSMITTER  24  VTS. 
0TJ11-  INDICATOR,  4lal  0  to  240' 


VOLTAGE  REGULATOR 


LELAND  ELEC.  CO.  TYRE  0,  CARRON  RIU. 
Input  21  to  SO  volts  D.C.  repuloteO  out¬ 
put  10.25  vts.  at  5  amp. 

WESTERN  ELEC  TYRI  RCOSTR,  Input  110 
te  120  volts  400  cycle.  Output  verlotlea 
0  to  7.2  ohms  at  5  te  2.75  amps. 

WESTERN  ELEC,  TRANSTAT,  Input  115  vte., 
400  cycle  output  a4|astable  from  02  te 
115  vts.,  raNnp  .5  K.VJk. 

AMERICAN  TRANS.  CO.,  Trunstat  hipat 
115  vts.,  400  cycle  output  75  te  120  vts. 
or  0  to  45  volts,  rotlnp  .72  K.V.A. 


RECTIFIER  POWER  SUPPLY 


HAMMETT  ELECTRIC  MEG.  CO.  MODEL 
SRS-120.  Input  veltape  201  or  220  veHe, 
40  cycle,  2  phase,  21  amps.  Output  20 
volts  at  ISO  amps,  continuous  4uty,  • 
point  top  switch,  voltmeter  ammeter, 
thermo  reset  all  on  treat  poneL 


AMPLIDYNE  AND  MOTOR 

AMRLIDYNI,  GIN,  lUC  SAM21NJ10A  In¬ 
put  27  vte.,  at  44  emp.  eotput  40  vts.  at 
0.0  amp.,  020  watts. 

MOTOR.  GIN.  ELEC.  SRAI0U22,  onnature 
40  vte.  at  OJ  amp.,  fleM  27  vts.  at  2.0 
amp.  H.R.,  4000  RRM 


SYNCHROS 


MISCELLANEOUS 


1  F  SRECIAL  RERIATIR  115  vt.  400  cycle. 
2J1F1  GENERATOR,  115  vt.  400  cycle. 
2J1FS  GENERATOR,  110  vt.  400  cycle. 
2J101  CONTROL  TRANSFORMER  07.5  vt. 
400  cycle. 

2J1H1  DIFFERENTIAL  GEN.  57.5/57.5  vt. 
400  cycle. 

SG  GENERATOR,  110  vt.  40  cycle. 

SDG  DIFFERENTIAL  GIN.  *0/90  vts.  40 
cycle. 

SHCT  CONTROL  TRAN.  90/55  vts.  40  cycle. 
SCT  CONTROL  TRAN.  90/55  vts.  40  cycle. 
SSDG  DIFFERENTIAL  GEN.  90/90  vts.  400 
cycle. 


PIONEER  AUTOSYNS 
400  CYCLE 

TYRE  AY1,  AYS,  AY14G,  AY140.  AY20. 

AY27D,  AYSOD,  AYS4D. 

RIONEER  AUTOSYN  ROSITION. 
INDICATORS  6  TRANSMITTERS. 

TYRI  0907-17,  shiflle,  InO.  OM  prateateO 
0  te  240*,  24  vts.,  400  cycle. 

TYRI  4007-29,  4ual  InO.,  dial  piaduoted 
0  te  240*,  24  vts.,  400  cycle. 

TYRI  4SS0-2-A,  Transmitter,  2:1  pear  toHe 
24  vts.,  400  cycle. 


Wrfte  tor  Catalog  NilOO 


Western  Union  oddfose: 
WUX  Great  Neeh,  N.  Y. 
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SYNCHROS  •  OC  MOTORS  •  AC  MOTORS  •  INVERTERS 
SERVO  MOTORS  •  ACTUATORS  •  GEAR  MOTORS  •  GENERATORS 


Guaranteed  to  Meet 
Original  Manufacturers'  Specifications 


SEARCHLIGHT  SECTION 


DRAFTING  MACHINE 

Will  ta««  many  boat* 
n  •t  lobof  on  pioM, 
i  tcliamatic  drowlnfi, 
Bach  arm  II  InthM 
long  with  KtN  b«iM 
wiw  boorlng  conttrucMoii. 
Dotignad  by  Ironing  (or  tho  Navy  and  modi 
(iod  by  S«rvo-T*li  to  b«  oquol  to  thoir  eland ' 
ord  mochino,  with  chuckt  to  hold  standard 
vortical  and  horiionlol  tcalos.  Suppliod  wHh 
on*  II  inch  duraluminum  Ironing  tcolo. 


AIRCRAFT  GENERATORS 

^  $29.S0  any  typa 

$A-37I  -  Eclipso  310- 
^  27A  -  IS  volls  d-c 

9  so  amp. 

SA.377  -  Edipto  703-3 
-  IS  volts  d-«  • 


SENSITIVE  ELECTRONIC  RECORDER  *  U.S.  NAVY  SYNCHROS 

Irown  Insirumoni  Co.  “Eloc-  ^  ***’'•  hi  stock  largo 

^  tronik  Rocordor."  12"  cir-  .  quonlitios  o(  Navy  Ord- 

™  cular  chart  rovolvos  at  ono  *  ^  none*  Synchros  guor- 

L .  rovolulion  par  10  minutos.  *  \  ‘t  ontood  to  moot  original 

B  Cantor  zaro,  300  microvolts  •  t  .A  monufocturars'  spacKI- 

■  d-c  (or  (ull  scala.  Oporotas  •  '  cations.  Tho  (ollowing 

(rom  110  volts  60  cyclas.  •  ora  a  (aw  o(  tha  most 

Contains  d-c  choppor  and  m  popular  typast  IE,  lOO, 

H  a-c  ampli(ior  which  drivas  a  ^  SE,  SG,  S  CT,  S  DG, 

sarvo  motor,  plus  racording  SO,  5HCT,  S  SE,  SSG,  6G,  6CT,  60G,  700.  Our 
machaniim.  S-O-S  scala  (or  diract  rooding.  Complata  *  slock  also  includos  Army  Ordnonco,  G-E,  landix, 
with  charts.  Only  3  ovailobla.  AAokas  axcallant  ra-  ^  Honschal,  A  Oiahl  typos.  Wrilo  (or  quotations, 
cording  golvomalor.  SA-261  .  $19S.  • 


SA-321  -  Eclipso  I23S-3A  A  1A  -  2I.S  volM 
d-c  9  IS  amp. 

SA-412  —  Army  Typa  E-1  —  21  volts  d-«  ^ 
200  amp. 

SA-306  -  Eclipso  7I6-3A  -  NAVY  NEA3  IIS 
volts  a-c  @  10.4  amps,  and  30  volts  d-« 
®  60  amp. 


1.8  KVA  400  CYCLE  MG  SH 

louis-Allis  Typa  lA.  Input  IIS  volts  d-c.  Out¬ 
put  IIS  voln  singla  phosa  400  cyclos.  Unit 
consists  o(  4  hp.  d-c  motor,  1.3  kva  ganaro- 
tor,  and  d-c  axcitor  (or  ganorotor.  Malar 
spaad  34S0  rpm.  Only  1  ovailobla  $3M. 


PU7/AP  AIRCRAFT  INVERTER 

ttUmvt.  Windchorgar. 
Input  23  d-c. 

Output  voln  400 
cyciM  phosa  — 

2300  VO.  Voltoga  A  (ra- 
quancy  ragulotad.  Naw 
original  boxas.  Spacial 
*  prka.  SA-164  .  $**40 
Otliar  invartars  in  stack  includa: 

ElONEER  12123-1-3,  13117-3,  12130-3,  12123,  and 
121 16;  WESTINGHOUSE  KEj  lElAND  10363,  10339. 
10436,  1023S,  EE-213;  HOITZER  CA30T  MG-213, 
MG-149H,  MG-I49E,  MG-I53E,  MG-1S3,  MG-14*; 
G-E  SAS12UJ2,  302INJ3A,  EE-313,  SAS13INJ3i 
WINDCHARGER  EUI6/AE. 


C-73411  (Typa  VIII)  SO  vohs  30  cydaa. 
Torqua  grad.  .22  in.-ot  par  dagraa.  May  ba 
usad  on  60  cyclas.  Spacial  prica. 

SA-221  _ _ _ I19.3* 


TORQUE  UNIT-PIONEER 
NO.  12602-1 -A 

Consisn  o(  a  CK-3  Motor  and  AY-43  Autoayn. 
Tha  motor  is  couplad  to  tha  output  sh^ 
through  a  133:1  gaor  raduction  and  tho  Auto- 
syn  through  a  30:1  raduction.  Similar  to 
Pionaar  Typa  12606  axcapt  hcM  bosa  maunt- 
ing.  laods  brought  out  with  lugs  to  ottach  to 
torminal  strip.  Other  Eionaar  Torqua  Units  in 


1  HP.  VARIABLE  SPEED 
DRIVE  MOTOR 


1-82-F  RADIO  COMPASS 
INDICATOR 

Eoirchild  Instrumant.  S  Inch  0 
to  360  dagraa  diol.  26  voits- 
400  cyclas  singla  phase.  AAoy 
ba  oparotad  on  10  to  IS  voln 
60  cyclos.  Kollsmon  design. 


louis-Allis  "Adiusto-Spada"  Squirrel  coge  o-c  motor, 
aloctro-mognatic  clutch  and  pilot  governor.  Spaad 
remgo  0  to  1030  rpm.  203  volt  3  phase  60  cycles. 
Control  excitation  0  to  10  voln  d-c.  Only  small 

$12S 


quantity  available.  SA-133 


MOTORIZED  MODULATING 
_  TEMPERATURE 

CONTROL 

White  -  Rodgers  Typa 
6203X.  24  vein  at 
.4  amp.  Adiustable 
tamparotura  range  o( 
340  to  330  dagraas  E  with  a  dlHarantiol  a( 
30  degrees.  30  seconds  (or  90  dagraa  rotation. 
*A"  ouptut  sha(t  extends  W-  I0%"  x  2^'* 
X  3»/i".  SA-393  _ _ _ _ S59.S* 


HIGH  CURRENT  D-C 
POWER  SUPPLY 

Hammett  Electric  Modal  SES-1003.  Input  230  voln 
3  phasa  30-40  cyclas.  Output  12/24  voln  d-c  at 
130 '63  omps.  continuous.  The  output  voltoga  and 
currant  ora  both  matarad  separately.  Fan  cooled. 
Only  4  ovoilobla.  . . . . . . .  $1*3. 


400  CYCLE  TRANSTAT 


Input  IIS  voln,  400  cyclas 
singla  phase.  Output  73  to  130 
voln  at  6.0  amp.  Completely 
anclosad  with  AN  connector 
(or  input  and  output,  locking 
dovka  (or  parmonant  setting. 
SA-363  _  $12  *3 


DELCO  250  RPM.  MOTOR 
NO.  5071895 

27.3  voln  d-c.  Reversible  two  lead  permanent  mag¬ 
net  motor,  43  in.-oz  stoll  torque.  8  in.-ez  operating 
torqua.  1%"  diom.  x  V/a"  long.  Va"  sha(t  axtends 
Also  in  stock  similar  EM  motors  with  output 
speeds  of  130,  143,  190  rpm.  Weighs  7  oz. 

SA  342  . . . .  $29.50 


ELECTRIC  PNEUMATIC  RAM 

Standard  Typa  FQ.  6  In.  push-pull  cylinder.  Oper¬ 
ates  with  any  air  pressure  up  to  330  pounds. 
Control  valve  is  electrically  oparotad  with  24  voln 
d-c.  Ideal  (or  remote  or  automatic  control. 

SA-370  . . . . . .  $12  50 


Telephone:  HAwthorne  7-3100 


1036  GOFFIE  ROAD 
HAWTHORNE,  NEW  JERSEY 


Coble  Address:  SERVOTEK 
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SEARCHLIGHT  SECTION 


Say  TOP  Radio-Electronic  Values! 


TV  POWER  TRANSFORMER 


Prlaary.  117  vMt*— M  ey<l«.  SMCiidariM:  t.S  ntti 
•  I2.S  6.3  vatti  •  1.2  S  twHt  • 

3  MIM.  Hl6h  vatM*  l«  720  V.C.T.  •  223  M.A. 
Tm»*6  at  3S0  V.C.T.  •  40  M.A.  It  tMi  an  aat 
aaaO  (all  283  M.A.  avallaUa  aa  tlia  hitbar  valtatt. 
Daabla  halt  thall  barlzaatal  maantlnf.  Mtf. 
etatan  3*  a  3^h'. 


$5.00 


INPUT  TRANSFORMER 


RCA  t00886-30l.  Navy  CRV-3062t.  RrlaaryNa.  I: 
606  Obait  C.T.  taatad  at  200  Mat.  Rrlaary  Na. 
2:  23  Ohat.  OacaaOary:  230.000  Ohaa  C.T.  Har- 
aatlaally  aaalaO.  2^'  61a.  x  OVSi'  hlyb. 


$1.75 


SATURABLE  REACTOR 


RCA  Ty»a  MOOOO-tOI.  Navy  CRV-30031.  Ratlaya: 
1.73  Haafy  i8  0  D.C.  A.C.  Call  2.23  Chat  «  .73 
aaaa.  O.C.  aall  .23  Oha  •  2  aaaa.  3*  6laa.  x  4* 
hlfh. 

Otaak  PriM  AA 

Na.  AA223  Each 


POWER  TRANSFORMER 


Harlwatal  Daiibla  Hall  Shall  Typa.  PrI.:  117 
Valt— 60  Cyala.  Saa.:  26S-0-2S3  V.A.C.  A  40  Ma. 
Saa.:  6.3  V.A.C.  9  1.63  Aaaa.  Mtp.  Caatara  2Vt' 
X  2*.  H.V.  Caatar  Tap  la  prouaOad  ta  ean. 


Each 


HIGH  FIDELITY  TRANSFORMER 


P.  P.  16,000  ahai  ta  230  ahai  Llaa.  Fnsaaacy  Ra- 
apaaaa  30  ta  20.000  C.P.B.  plua  ar  mlaaa  I  00. 
Gny  Ractaapular  Caaa  Y  x  V/t’  x  3H'  hiph.  Bat- 
tarn  Soldar  Lap  Tarailaala.  4  Std  Mtp,  Balta. 


Each 


SENSITIVE  RELAYS 


MIOOET  TYPE  RELAYS 
AMtomatla  Clo«trt«  ■•4$*  tSM  oIini  ColHa 
NocMonp  MtsCaHt  m 

RCmIi  M#.  C*f»C«ctB  M.A*  PHm  C««li 

$m$S  SaPataT*  1.0  11.31 

ltU4$  S*PaA.T.*  «.$  1.W 

lA33f4  i.Pat.T*  «.•  2j%9 

*  t  Norm.  opON-l  Hot «.  bIomA* 


•bum  tvM  mm4  ttylB  m  bMbb*  AmI  Imb  34  V^.C.  bbH. 
iMtBTNlHtBflf  iitty.  WIIA^fTBlB  Bll  1  V.D.Ca  CM* 
tli»«B«B  «»ty.  eBiitBBtBi  t.P.$.Ta-N.O.  bmA  t.KaaT. 


HEAVY  DUTY  SWITCH 


!VS 


123  Valt  Slayla  bala  aiaaat. 


POWER  TRANSFORMERS 


1400  Vail  p.T.;  330  Mil.  Plata  TraaataraMr.  Pr|. 
nary  m.220:240  Valt  30/30  CTcla.  Caraailc 


BtaadaR  Tarailaala.  3*  X  O'  x  Hlph.  Walylit 
20  Paaada. 

Stack 
Na.  ASOOO 


$10.00 


HIGH  CURRENT  FILAMENT 
TRANSFORMER 


Prlaiary  IIS  VAC  60  Cyala.  Saaaadary  1.23  VAC 
at  100  Amp. 

Stack  Prtca  es  AA 

Na.  S783A  Each  99. UU 


ONAN  GAS-DRIVEN  GENERATOR 
14  V-2500  WATT  D.C.  $225.00 


BUTTERFLY  CONDENSERS 

FIG.  2 

ii^ 


0-62  aimtd  par  aactloa.  6.34  niaitd  aaetiaaa  la 
aarlaa.  Ooubla  oaraMla  aad  platca  and  baar. 
inpa.  '/a'  diam.  ahatt,  3/18'  lonp.  PM  Plata 
apacinp  and  plataa  l-H'  apuan. 

Stack  fig  I  ^*0* 

Na.  M7P.A  '  Each 


904 


4-22  aiMtd  par  aactloa.  3-12  mnitd  aactiona  la 
aarlaa.  Slnpla  earamic  and  Plata  l-H'  a«aan. 
'/a'  diam.  x  V'a'  loaf  ahatt 

Stack  fig  2  Prlaa 

Na.  3677- A  c 
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BRADLEY  INSTRUMENT  RECTIFIER 


BRAOLEV  *CX2E4E-3S  Cappar  Oxida  RaetHlar, 
3  ealar  codad  Inaulatad  win  laada. 

Stack  Priaa  KA^ 

Na.  3IS4A  Each 


.01  MFD.— 600  VOLT 
MICA  CONDENSERS 


Lorga  quontitiei  avaitobla  in  both  CM-3S  and 
CM-40  cos*  lixat. 


TOLERANCE 


S% 

10% 

10% 


PRICE  PER 
1000 
$150.00 
125.00 
100.00 


6.3  VOLT  FILAMENT  TRANSFORMERS 


Primary  115  V*lt  *0  Cycl*  1M0  liMMlaH*n  Ttirod  0.4  Volt 
S*c*n4ari*a 

HerUontal  Half  Shall  Moantlag.  V/t,"  x 
11S/14"  MeanHng  Coiitan.  2  U/l*"  x 
Nt  k  No.  Ckoasit.  5e4lar 

sss^  Lttfl  Tarmlnalp— All  Tarmlnalt  MarkMi. 


6.3  Valta 

5.3  Valta 

6.3  Valta 


{4.6  Ampa. 
4.3  AMpa. 
I.l  Ampp. 


w 


Prire 

Koch 


SPECIAL  PURPOSE  AND 

TRANSMITTING  TUBES 

1  Tubes  listed  bclew  art 

"Jan*'  types  in  origi-  I 

nol  boxes  and  art  new.  Some  in 

limited  I 

quonlttiet.  All  ore  stondord  brands  tucb  as  I 

RCA.  G.E..  Nat.  UniMa  Western 

Electric, 

Modilet,  Etc. 

Price 

PHm 

Typo 

Each 

Typo 

Eock 

OB3/VR90 

S  .45 

•14 

5  2.75 

CX3/VR150 

.45 

126 

.•5 

lift 

2.00 

436 

3.00 

ms 

7.50 

137 

1.00 

Ktt/1193 

.25 

451 

45.00 

vso 

75.00 

460 

4.50 

I04A 

75A0 

•64 

.35 

347/1291 

.50 

955 

.25 

106/1299 

.50 

956 

.55 

3424 

5.00 

lOY 

.35 

3E29/4294 

12.95 

1tGP7 

14.95 

34P1 

5.95 

CK1090 

1.00 

31 6A 

1.25 

1616 

.75 

364 AS 

5.00 

1619 

.25 

3714 

.75 

1625 

.35 

4S0TL 

45.00 

1626 

.35 

5FP7 

5.00 

1t32  332 A 

•.00 

70SA 

2.00 

OL-*002R 

95.00 

71  tty 

40.00 

•020 

1.25 

7244 

3.00 

•025 

4.00 

401 

.45 

9001 

1.50 

407 

1.75 

9003 

1.25 

9006 

.30 

TYPE  "J"  POTENTIOMETERS 


500  Ohai— 2  Watt  Typa  J  Pat.  4^'  Lanp  Bhatt.  V.* 
loaf  Buahinp.  Camplata  with  Knab. 

Stock  Priea  AO^ 

No.  A6I23  Each 


lOO  ohm  Type  J  with  H'  buihinp  and  lackiap  aat. 
Scraw-drivar  alet. 

Stock  Price 


$.49 


D.C.  GENERATORS 


Hlfh  valtape  eontiauaaa  duty  (ally  aaclaaad 
D.C.  Genaratar.  Dallvara  440  voitt  at  200  M.A. 
Mator  driven  by  3430  RPM  matar  (not  tar- 
niahad).  Mado  t*  Navy  Spoca.  tor  Colllna 
Radio  by  FracHonal  Maton  Co.  Navy  Na. 
2II220.C.  Colllna  Na.  231-0002-00.  Bnnd  Now. 


ra'c'5;$i5.oo 


SIGNAL  CORPS  A  NAVY  TRANSFORMERS 
Ovar  200,000  tranatorman,  chokta  ate.  Far  Slpaal 
Corpa  and  Navy  Eaulpmont.  Sand  aa  yaar  rofulro. 
manta,  tr  aak  (ar  our  eatalap  llatinf  by  Slpaal 
Cnrpa  Nnmbara.  DON'T  DELAY  I 


THOROARSON  AUDIO  PASS  FILTERS 


Baad  pass 
800  to  ISOO 
cycles  la- 
put  10004 
ohma  — 
O  a  t  p  a  t 
26000  Ohms 
Lerel  lODB 


Stock  No.  T44S00 


*2.65 


Prko  to;  $S.S0  oo. 

I  TERMS:  I 


I  Opoa  Accotmts  to  rated  or  AcceptoMe 
■  nfcrence  occotmta.  Otbera  Pre-  poy- 
I  meat  of  25%  deposit  with  order,  Wl- 
I  anee  C.O.D.  Price  F.O.B.  Chicago  and  I 
lubicct  to  cbonge  without  eotice.  Mer-  , 
\  chondiao  auNect  to  prior  polo.  I 


ORDER  TODAYIl 


PadiO  Surplus  Carp, 


7. 32  South  Shermop 

Chicago  5  ,  Illinois 
Phon.:  HArriaon  7-592  3 
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SEARCHLIGHT  SECTION 


BOX  ]i*  1  lAST  PASADfNA  STATION  •  PASADtNA  8  CAllTo*M 


TACHOMETER  INDICATOR 

SensttlT*  TtP^ 

Mark  V;  Rads*  ••IIBB  RPM 

In  m  rnTolutlona  of  tha 
Indicating  polnUr.BBM  AA. 
TarlMaatcr  Indicator  and  Ojjwa^ 

O^KiiATOB  '(M AR^V) 
IC&M  oa. 

G.  E.  GENERATORS 

AlBA'^^^^^^^kOonoral  Bloetiie  Tyga  IA8B- 
<•#  eyela*  not  at  111 
^KBEl^BTolta:  T.t  ampaj  I, tat  rpm.; 

Btaa  t*  long  x 


ALNICO  FIELD  MOTORS 

L  (Approx.  sUa  OTarall  .  .  . 

S%*  X  114' dlamatar) 
DBLCO  TYPE  gSOWtOO; 
XT.t  Tolta  DC;  250  RPM 
$lB.a5 

PM  Motor.  Dciro  Type  #50«»S7l!  17.5  rolt; 
DC  Alnlco  Plaid:  10.000  r.p.m. ;  dlmanalona 
1*  X  1*  s  1*  long;  ahatt  axtanalon  V4*.  diara* 

atar  0.125*  . $ltA« 

PIONEER  6YR0  FLUX  CATE  AMPLIFIER 
Typo  Itt7t-1-A.  complato  with  tubaa 


INVERTERS 


10S63  LELAND  ELECTRIC 

Ontpot:  lit  VAC;  tOO  cycla;  t^b 
115  VA;  75  PF.  Input:  18.5  VTC 
amp . BdtAt 


PE  218  LELAND  ELECTRIC  | 

Output:  115  VAC;  Single  Phaae;  PF  00:  | 
180/500  cycle  1500  VA.  Input:  15-18  VOC;  ■ 
81  ampa;  8000  RPM;  Exc.  Volta  17.8.  I 
BEAM)  NEW  . Ut.M  aa.  j 

MG  153  HOLTZER-CABOT 

laputi  14  V.  DC.  II  ampa;  Output:  111  | 
volta-^OO  cyclaa.  l-phaaa,  711  VA.  and  It  | 
Volt — too  cycla  lit  VA.  Voltaga  and  (ra>  ■ 

quancy  ragulat^  . RM.M  aa.  I 

PIONEER  12130-3-8 
Output:  lll.l  VAC;  1.15  ampa  40t  wcla  I 
aingla  pbaaa.  141  VA.  Input:  10-lt  VDC.  ■ 
11-12  ampa  Voltage  and  fraquancy  ragu-  I 
lated.... . . W.M  aa.  | 

12li6-2-A  PIONEER  | 

Output:  111  VAC;  400  eye;  aingla  pbaaa;  • 
45  amp.  Input:  14  VDC  I  amp. . .  .$79Ad  aa.  I 

1028S  LELAND  ELECTRIC  I 

Output:  111  Volta  AC,  710  V.A.,  I  pbaaa  I 
40t  cycla,  .10  PF.  and  11  rolta  10  ampa  ■ 
aingla  pbaaa  400  cycla  .40  PF.  Input:  I 
27.1  VDC.  10  ampa  oont.  duty.  tOOt  RPM.  I 
Voltaga  and  Frequency  ragulated. .  .RltBAO  ! 

10486  LELAND  ELECTRIC 

Output:  111  VAC;  400  Cycla;  t-pbaaa;  171  ! 
VA;  .It  PF.  Input:  17.1  DC:  11.5  amp:  ^nt.  I 
Duty  . 890.00  aa.  : 

PIONEER  10042-1 -A  i 

DC  INPUT  14  Volta;  OUTPUT  110  Volta;  400  | 
Cycla  l-Pbaae;  50  Watt . 800.00  I 

121 33-1 A  PIONEER  ! 

Output:  115  VAC;  l-pbaae;  400  cycla:  lit  | 
VA;  0.7  PF.  Input:  14  VDC;  II  amp.  Volt-  : 
aga  and  freq,  regulated . 8180.00  | 

94-32270-A  LELAND  ELECTRIC 

Output:  111  Volta:  110  VA;  Single  Phaae;  | 
400  Cycle:  .80  PF.  and  II  Volta;  10  VA;  | 
400  Cycla;  .40  PF.  Input:  17.1  Volta  DC:  ■ 
II  ampa;  cont.  duty,  roltaga  and  freq.  | 
regulated  . 800.00  j 


"  ■  887.00  ea. 

AC  CONTROL  MOTOR 

Diehl  Mfg.  Co.,  FPB-t6-7,  10  Volta  1  ph 

1800  RPM.  .85  ampa . 810.00 

A.  C.  SYNCHRONOUS  MOTOR  Type  RBC 
1505;  Volta  115;  Cyclaa  80;  RPM  It;  Mfg. 
HOLTZER  CABOT  ELECT.  Approx,  alia: 
1%*  X  1%-  X  1%* . 810.00  ea. 

400  CYCLE  MOTORS 

PIONEER:  TYPE  CKO  1  Pbaaa;  400  cyclaa 

_  080.00  ea. 

EASTERN  AIR  DEVICES  TYPE  J40A:  111 
V:  O.IA;  7000  r.p.m.  Slagle  phaae  >'4tt* 

cycla  . S174M.  aa. 

AIRESEARCH:  115V:  400  CPS;  Single 

phaae  4500  RPM;  1.4  amp;  Torque  4.8  In. 

OX.;  HP  .02 . 810.00  ea. 

EASTERN  AIR  DEV1CR8  TYPE  AMOB: 
100  VAC;  1  amp;  1  pbaaa:  400  cyclaa, 

1000  RPM  . ....818JtO  aa. 

EASTERN  AIR  DEVICES.  TYPE  dtIB: 
111  V,  400-1200  Cycla.  Single  Phaae 

818.00  aa. 

AIRESEARCH:  AC  Induction.  100  V;  1 
Phaae.  400  Cycle,  1  H.P.;  11,000  RPM;  1 

^^ESRARCHt  ’  Ac’  ln'ductVonl'  'lOO  V;*% 
Phaae,  400  (Tycla.  .11  H.P..  8100  RPM;  1.1 

ampa  . 8U.00 

Electrle  Motor:  PNT — 1400 — A1 — lA  Serial 
No.  207,  201  V.,  400  cyclaa,  1  pbaaa  Kearfott 
Co.,  Inc. . 817.00  aa. 

SERVO  MOTOR  10047-2-A;  2  Photo; 
400  Cyclo.  with  40-1  Reduction  Gear 
$17.50  eo. 

TEUSCHRON  SYNCHRON- 
Ol'S  TIMING  MOTORS:  110 
VAC;  0  cycle;  1  RPM  and  4 
RPM ;  approx.  8^4*  aquare 
^■l_^^K--iiverall . 88.BS  ea 


SINE-COSINE  GENERATORS 

(ReaolTera) 

IMalU  Type  PJEIS-O  (Single  Pbaaa  Roter). 
Two  atator  windinga  80*  apart,  proTtdaa 
two  outputa  equal  to  the  alne  and  coalna  of 
the  angular  rotor  dlaplaoemant.  Input  yolt- 

aae  111  eolu.  400  cycle . -MO.^  ea 

DlaW  Tjve  fTB-48-1  aama  aa  FJB-48-t 
axoept  It  auppllaa' maximum  atator  voltage 
of  210  Tolta  with  111  volte  applied  to 

rotor  . 8SO-88  ••• 

Anna  Reaolver  Typo  tl8014|  equal  In  alae 
to  alia  5  aynchro;  15-10  cycle;  Mnglo  phaae 
primary,  1  pbaaa  aaeondary . ..870AO 

GENERATORS 

Ecllpaa-Plonoer:  71t-IA  (Navy  Modal  NBA- 
lA)  OUTPUT:  111  VAfJ:  10.4  ampa;  lOt 
cycla:  aingla  phaae;  21.1  VDC;  It  ampa  • 
1400  rpm;  aptina  drive;  aalf  exciting;  wt. 
I0«. 

BRAND  NEW  In  original  box _ 88tA8  cu. 


115  VOLT  GENERATORS 

Brand  new  Eclipaa 
BtoMn.  generatora:  115  VAC; 

W  fa  8.4  amp;  1000  watta; 

aingle  pbaaa;  lOt 
cyclea  1400-4100  rpm. 
DC  output  la  10  Volta 
imp.  Unit  haa  apllne  driva  ahaft  and 
excited  . 888.95 


REVERSIBLE  MOTOR 

VaHHl  U.8.N.  No.  451-1214  .  .  . 

Rotational  Speed  2.1  RPM. 
A  lightweight  ault- 

able  for  typea  rota- 
tlon  application.  Excellent 
H  for  rotating  light  beama, 

I H  antennaa  or  anywbera  a 

low  RPM  high  torque 
motor  la  needed.  Output 
torque  approx.  100  fba 
Conalata  of  high  apeed  aerlea  <  reveralbla 
motor.  Requirea  24  VDC  or  24-40  VA(3  O  1 
amp.  Overall  alia  l"L  x  4*W  x  4 Vi*  dp. 
Shipping  wt.  I  Iba.  USED,  GOOD. .  .811-98 


TRANSFORMERS 

SOLA  TRANSFORMER.  «2tlll:  1  KVA; 
210-170  Volta:  140  Sec.;  I-Phaae  8178.00 
FIIAMRNT.  Gen.  Rlae.  #7488811:  Primary 
110/111  Volta.  Secondary  11  Volta  01  Ampa. 
•71  KVA.  Shipping  wt.  approx.  00  pounda 

884#S 

niAMRNT.  AMERTRAN  #190481  Primary 
111  Volta  50/40  cycle.  Secondary  I  volta, 
100  amp.  Shipping  weight  approx.  71  Iba 

VABIABLR.  AMERTRAN  #88144:  110  v" 
141-114  commutator  ranga  Sxed  wliidinga, 
111  volta  max.  1.17  ampa . $1930 


•I  •ri  BLOWER 

Baatern  Air  Devleaa 
Type  JIIB;  111  volt; 
440-1800  cycle:  aingle 
phaae;  variable  fre- 
quancy:  contlnnoua 
D  *  R  #t 
blowar;  approx.  21  ca 
ft. /min . 818-80 

BLOWER  ASSEMBLY 

HI  Volt,  400  Cycla  Waatlnghouaa  Type 
FL,  i7C¥H,  compute  with  capacitor. 

Now . 819A0  aia 


SENSITIVE  ALTIMETERS 

Plonaor  Sonaltiva  altimatara 
0-86,000  ft.  range  .  .  .  cali¬ 
brated  In  100‘s  of  feat.  Bam- 
matrle  aatting  adjuatmant.  No 
hook-np  required. .  .818JW  ao. 


Immediate  Delirery 
k\i  EQUIPMENT  FULLY  GUMUNTEED 

All  pricos  not  FOB  Fosodoao,  Colif. 
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SEARCHLIGHT  SECTION 


SAWTOOTH  POTEHTIOMETER 


CantlnuMit  ritatiM,  100  •tin. 
m.  2  krmhM  wt  at 

100  0«t.  ts  ■iWm*  MW- 
tMtk  MtMt.  Miy  bi  mmO 
with  niilHaiiiaMtM'  M 

0-300  Oaa.  dirMtlaa  inOlcatw. 
Braad  naw.  arifiaal  aacfclni 

WE  10030  ..  $5.75 


SPARES  FOR  APN-9 

Jawar  Traai..  «.  No.  302-7200-2 . 04.M  aach 

Ca«»t»  Traaa.,  Till.  TII2.  TII7.  Pt.  Na. 

M2*72SI-2  .  S2  SO  Mfili 

Cawatv  Traat.,  TIIS.  TII4,  TIIO,  Tlio, 

TIIO,  Tl<».  TIJ**,  W.  No.  i02-720*-2....fe.00  aaah 
L-  ■'Wy.:.TI07-tll0  Pt.  «3S2-I0040.... 01.00  aaah 
WST:  2  OHM*..  .00  aaah 

Raalalar:  RI30,  220,000  ahaii . 00  aaah 

Raaiatar:  RIOO  120.000  ahiaa . 00  aaah 

RaaMar:  RI02.  RIOO,  17,000  ahaia . 30  aaah 

Raaiatar;  RI42.  4300  abait . 30  aaah 


APN-4  COILS 


i  J  1  o 

N  S 

E  Q  U  1 

IN 

STOCK 

•  APII-3* 

•  APS-4 

•  SN 

•  AM-4* 

•  APS-6* 

•  SO 

•  AM-7 

•  APS-10* 

•  SO 

•  AM-9* 

•  APS-15* 

•  TAi 

•  APS-2 

•  SE 

•  TBR 

•  APS  3* 

•  SG 

•  BG  (iff) 

*  Major  CoRipoflents  ad/or  Spare  Parts 

302-1000 . 40 

SS2-I200  . 40 


302-1040 .  |l.00 

'302-1000 .  il.00 


EE-89  REPEATER 

btaada  raaoa  a(  EE-0  laid  ahaaa  Of  ta  20  aiilaa  af 
*7.  f'r*  •oaratlaa.  CxtrawMly  niiaad,  parlaMa 

Md  lioMwalfht.  Uaaa  kvWld  ealla  aad  V.  f.  Aaioll- 
Oar,  with  axtraaia  laao-llfa  aharaatarlatiaa. 

r™T"aih.''T:;a?ar’«*,.?:'*r.."':‘r  $12.75  each 

HELMHOLTZ  PHASE-SHIFTER 

Otatar  aanalata  af  4  laaaa  arlairtad  at  00  daoraat  ta 
aaah  attiar.  Tatal  atatar  ladaatanaa  la  40  MH.  ratari 
lOMH.  tatal  ahaaa  thitt  0-300  daa.  Daaloaad  far 
raaoa  aait  af  OCR-TOO .  $3.95  eOCh 


BIRTHER  TUBE  CLAMPS 
me-u  mc-1*  «2«c.24 

t2«C-1I  920K-2 

PRICI:  ltd  lACH  OR  $1«.S0/100 


aa-i-TL^  vjjrn:..  isr 

3  f  B  SSIE 


2ti  .lit  MAM  it 

MB  .911 

ttt  .IM 

4M  .2— 

ajH9  ten  »U 
.•It 

It.t  .1 

3M  afM  A^M-l 

iMB  aiM  ac  IM 

m 

•  i.ii 

iF 


D.C.  RELAYS* 

d.jg^  Clt2792t116A3  . 

SPOT— 00  Aaia  Caataata.  Oaa^aa 
mnnEr  fram  22-30  VDC.  Call  Raa.  200 
Ohaia.  Caaialataly  aaalaaad  la  traaa- 
paraat  alaatia  eaaa,  whiah  aiay  bt 
raaiavad  far  adjuaiaiaatt. .  ^59 

GE#CR2791B116W3 

Oam.  at  ahata,  axaaat  additlaaal  tanaiaal  braaoht 
aat  fraai  eantaat  arai . $1.74 

GE#CR2791-F100D3 

Dlffaraatial ;  DPOT,  Narai.  aaaa. 

Oval  aail,  1000  ahmt  par  eail— 20 

Ma.  Oaaratlaa  Carraat.  Cantaati:  -  aWPfc 

20  Aaip . $2.25 

GE#CR2791Fi00G3 

Oaata  ai  abaaa,  aiaapt  haa  axtra  I A 
eaatact.  Ratad  0  Aaip  . .  $2.35 

GE#CR2791D101F3 

«AII  Caraailc  Inaalatiaa,  DPOT, 
Call— I2VOC.  100  Ohaia  OCR. 
Caataata  daalpaad  far  faat  apara- 
tlaa.  Ratad  at  0  Aaipa. .  5^,25 

GE#CR2791B106J3 

3PDT,  0  Aaip  aaataata.  Call  ratad  l|W»«^ 
22-30VDC-  100  Ohaia  OCR.  Caa-  K3||» 

taata  art  datipaad  tar  faat  aaara-  JHlf*'WiA 
tiaa.  aad  aaaittad  by  altar  pfaalit 


POWER  TRANSFORMERS 


Cataib.  TraattOarwaara —  llSV/00-00  epa  iaapaat 

CTJ0-2-0aaVCT/.2A.  OV/SA . OO.H 

CT-lOA  OOOVCT  -OOU  S.3y/4A.  S.SV/1.SA .  LOO 

eT-lS4  42a0V.a02A/UKV  Tat*.  0  VCT/3A/UKV 

Taat,  S.3V/a.AA/Staiw  Taal . 12.M 

CT-S41  1000  U  MA,— 02SV  »  0  RU,  2SV  «  4.0A 

2x2-0V/lA.  S.3V  •  SA . 10.00 

CR  020  300VCT  .140A  0.33fCT/t.C. 

C.1VCT/1A .  l.M 

CT-02C  lOOOV  -lOOA  2.0/12. 30/.100  -  0.00 

CT-071  UOV  .200A  S3/.300,  OV/U, 

2.0/10 .  4.00 

CT-m  OOOVCT  -OOOA  OVCT/SA .  2.20 

CT-M3  OOOVCT  .020A  Sy/3A .  2.70 

CT-Oll  OOOVCT  -OOOA  OV/SA,  O-tV  OA  . .  4.20 

CT-400  OOOVCT  30  MA  O.0V/1.0A,  5V/0A.  0-40 

CT-lOO  OOOVCT  100  MA  0.SV/1.2A,  OV/SA.  4.00 
CT-OOl  OUVCT  SOMA  OV/OA,  0.SV/0A  . .  4.00 

CT.442  020VCT  70  MA  0V/2A,  10VCT/2A, 

SOV/200MA .  0.00 

CT-720  OOO-O-OOOV  200  MA  JO-OV/LOA .  0.00 

CT-40A  000-O-O0OV/.00A,  2l0VCT/0A,0.0VCT/lA  040 


GE#CR2791B106C3 

wSSilM  SPOT,  Daal  Caataata  wlH  haadia  20 
iflRIS  Aaipa.  Call:  IS.2SVDC  120  Ohait 
DC<  . $1 .25 

♦THESE  RELAYS  AVAILABLE 
IN  MFRS.  QUANTITIES 


W.  E.  PRECISION  RESISTORS 

1%  TOL.  1  WATT 

D-IOOOOOA  2.U  ohma  I  D-U3M7CV  2000  ahmt 

D-IOOOOOAA  040  ahaiaa  I  D-171002  270  ahmt 

D-lOTOaO*  10,000/  I  D-ITIOU  101  ahmt 

10400  ahaaaa  I  D-104200*  10,000/ 

D.1S3020AT*  1400/100/  I  U,OOS/ 

270ahma  I  02400  ahm 

D-lS«2tS*  40.000/1100  I  D-1S42M>  100400/ 


SPOOL-WOUND.  NON-INDUCTIVE 
*  TAPPED  AT  VALUES  SHOWN 


CTT-101  00OVCT/20o’ma'  0.SV/SA,  0.W/SA .  040 

CT-444  2SO-O-23OV/.0M,  OV/SA,  0V/2.SA .  040 


FWamaaat  TraaiaOariiiara— UOVOO-OO  apt  liipait 
Itam  Ratino  Each 

rT-074  S.1V/1.SA! .  01.10 

rr-U7  4V/10A,  24V/1.7tA .  2.00 

rr-m  cv/.2M . to 

FT/OM  0.2SV/21A,  2xT.7fV/0.SA .  M.0S 

Fr-t24  2x20V/2.sA,  lOV/lA,  74V/7A.  O-OV/tOA, 


04y/2A .  0.M 

PT-40S  O.SVCT/1A,  OVCT/SA,  SVCT/OA .  040 

rr-W.2  74V/21.SA,  S.0V/04SA,  OV/SA,  OV/SA,  S.H 

PT-OOS  lOV  &  4.SA  ar  12V  M  4.0A .  0.70 

FT-OtA  04/24A,  2t24V/7A .  440 

FT-A27  2.1V  2.0A,  7V/7A,  TAP  2.0V/2.SA.  U 

KV  TEST .  1040 

FT4SS  0.SV/SA/7S0V  Taat .  1.70 

rr-m  4.sav/.oa,  tv/ta .  2.10 

FT-000  2xSV  A  OA,  21KV  Taat .  24.00 


Plata  Traaat. — lllV,  00  apt 
Itam  RatiM  Priaa 

PT-000  3S0/1S0V.SSA,  SOO/lSaV/.OOA .  02.70 

PT-S02  UO-O-UOV/ 000  MA .  4.00 

PT-IM  17,000V/144  IRA . 120.00 

PT471  02V/S.0A .  740 


laa.Bm/ 
00.000  ahmt 
4M/000/700/ 


INVERTERS 


ELECTROLYTIC 

CAPACITORS 


220VAC/S00VOC 
04 .  0140 


SSOVAC/IOSOVIOC 

U .  0.70 

40  lOIOVtlC 

40  4 .  .00 

44  .0-4 .  1.U 

41  1 .  140 

40  4>1.S .  240 

44  14 .  LOO 

40  UOSWVDC 

40  1 .  140 

41  14 .  LOO 

41  2....^.  .  1.70 

40  2000  WVDC 

40  1 .  1.70 

.n  2000  wvoc 

40  .0 .  240 

40  lOOOtWVDC 

.02  40  040 

40  4000  WVDC 

41  .1-4 .  4.70 

40  OOOOOWDC 


TRANSFORMER  SPECIAL  #188 

Far  aaialiOara,  traaaaiittara,  axaltara, 
raaalvara,  ate.  ratlnoa:  Priaiary  IIOV.  HI  1 
00-60  ayalaa.  Oacandary  dalivary  700  ^mUI 
VCT  at  250  MA.  Filamanti:  IV  «  ■T] 

3A,  C.3V  e  2A  and  C.3V  «  OA.  Elaa- 
traatatia  MMd  bat.  Priaiary  A  lae-  Hk 
eiidary. 

A  Oraat  Bay  At  Only . 00.70  eaab 


ALL  MERCHANDISE  IN  NEW  CONDITION  AND  FULLY  GUARANTSD,  EXCEPT  WHERE  NOTED  OTHERWISE. 


MAIL  ORDERS  PROMPTLY  FILLED.  ALL  PRICES  F.O.B.  NEW  YORK  CITY.  SEND  M.O.  OR  CHECK.  ONLY  SHIPPING  SENT  C.O.D. 
RATED  CONCERNS  SEND  P.O.  ALL  MDSE.  SUBJECT  TO  PRIOR  SALE.  AND  PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE. 
PARCELS  IN  EXCESS  OF  20  POUNDS  WILL  BE  SNIPED  VIA  CHEAPEST  TRUCK  OR  RAILEX. 


131  Liberty  St./  New  York  7,  N.  Y.  Deptm^Chas.  Rosen  Phone:  Digby  9-4124 


Mar.  1953 


ELECTRONICS 


mil 

MIA 

niAR 

F017/17 

HF-MM 

n-S2M 


SEARCHLIGHT  SECTION 


$  BAND— RS  M/U  W.B.  10  CM. 

POWER  SPLITTER  for  hm  with  ^ 

1  1  Rer  ™  RhfChrrd 

^  1  lM«bL  KlTotron.  Knergy  U  ffd  from  ! 

I^RL  U  KlyHroo  .VjiteniiA  thru  iliikl  ' 

pL'L  up  tyfUn  to  t  Ttp*  "N"  . 

■■i>nnn;ton  u  shown.  ' 

EACH  $22.50 

directional  coupler.  Brondbnnd.  tO  db.  Coup-  | 
ling.  Typo  ■•.\"  TskfolT.  CumpMo  with  gU  Hardware 

\s»y  •  CABY-ITAAN-f  . $37.50  c 

LHTR  LIGHTHOUSE  ASSEMBLY.  Part  of  BTSn  ( 

APO  5  A  Al'U  IS.  Rerrlrer  and  Trans.  Casltlaa 
w.'assop.  Tr.  Carltjr  and  Typo  N  CPIXl.  To 
lIsM  2040.  $r4.T.  IB17.  Tunable  APX  $400-ri)0  1 

MCB.  surer  Plated  . $49.50  I 

BEACON  LIGHTHOUSE  rarity  10  cm.  Mfg.  Bernard 

Rice,  rarh  . M7.50 

MAGNETRON  TO  WAVEGUIDE  Coupler  with  7$1A  I 

Ihinlexer  I'arlty,  gold  plated . $45.00  I 

RT-39/APG-5  10  cm.  lighthouse  RF  head  e/o  Xmtr.-  I 
Rerrr  -TR  carltr.  cofflpl.  rerrr.  A  30  MC  IF  strip  I 
using  OAKS  (2040.  2C4S  17127  lineup)  w/^bes.  I 

72IA  TR  BOX  complete  with  tube  and  tuning  plung-  I 

ers  . $12.50  ' 

MeNALLY  KLYSTRON  CAVITIES  for  707B  nr  I 

2K2g  . $4.00 

f  29/SPR-2  FILTERS,  typo  "TT"  Input  and  output 

HI  l>ass  Orer  1000  MC . $12.50 

WAVEGUIDE  TO  ’A'  RUJID  COAX  "DOORKNOB" 
adapter  rbnke  flange.  Rllrer  plated  broad  band  $32.50 
ASI4A/AP-I0  CM  lick  up  Dipole  with  "N"  Cables 

$4.50 

OAJ  ECHO  BOX.  10  CM  TUNABLE . $22.50 

HOMEOELL-TO-TYPE  "N"  Male  Adapters.  W.R. 

»DI(I72S4  . $2.75 

I.  F.  AMP  STRIP:  30  MC  120  d.b.  gain,  2  MC  Band¬ 
width.  uses  OACT’a — with  rldeo  detector.  Less 

tubes  .  $24.50  I 

POLVROD  ANTENNA.  AS31/APN-7  In  Lurlte  Ball. 

T™  -N"  feed . $22.50 

ANTENNA.  AT40A/APR;  Broadband  Conical.  300 

3300  MC  T.rne  "N"  Feed . $12.50 

"E"  ar  "H"  PLANE  BENDS.  M  Deg  less  flanges 

$7.30 

COAXIAL  FILTER.  F3/APR-2.  LO-PAHS.  BEI^IW 
400  MC  . $32.50 

Vz"  RIGID  COAX— 1.  C. 

ROTARY  JOINT.  Stub  supported,  VO  tOAlO  4.5  flt- 

tlngs  . $27.50 

10  CM  STABILIZER  Cavity,  tunable,  sUndanl  1041/ 

VP  4.5  fltlings  . . $45.00 

RG  44/U  RIGID  COAX,  stub  support.  5  ft.  sectlmui. 

with  1’040'V<I4.5  cnnaectors . $12.50 

RT.  ANGLES  for  ainve . $4.50 

RIGHT  ANGLE  BEND,  with  flexible  coax  output  pick 

up  loop  $8.00 

SHORT  RIGHT  ANGLE  BEND,  with  pressurising  nln- 

^le .  $3.00 

SID  COAX  to  flex  max  mnnectur . $3.50 

RT.  ANGLE  BEND  15'  L.  OA . $3.50 

FLEXIBLE  SECTION.  15  L.  Male  te  female. .  .$4.2$ 
RIGID  COAX.  BULKHEAD  FEED-THRU. .$14.00 

X  BAND— RG  52 /U  W.G.  3  CM. 

|1K  CROSS-GUIDE  COUPLER.  Mala 
Seetlen  7'  long  with  00  deg. 
C\  y#  bend  (E-Plane).  214'  radlua. 

Broadband^  coupling  figure  la  2(1 
w  Individually  caUbrated.  $n.90 

n  1'  X  H'  wavetalde  In  S'  lengtha.  vn 

3!)  flange  to  U<140  cover . $7.50 

Rotating  ielnts  supplied  either  with  or  without  deck 

mounting.  With  i;(i40  flanges . each  $17.50 

Bulkhead  Feed-thru  Assembly  (As  HhnwnI . $15.00 

Pressure  Gauge  Seetlen  IS  lb.  gauge  and  press 

nipple  . . $10.00 

Pressure  Gauge.  15  Ihe . $2.50 

Waveguide  Section  12'  long  choke  to  oarer  45  deg. 

twist  A  214'  radius,  00  deg.  bend . $4.50 

Twist  90  deg.  5’  choke  to  cover  w/pree  nipple. .  .$0.50 
Waveguide  Seetlen  21$  ft.  long  silver  plated  with  choke 

flange  . $5.75 

Rotary  Joint  choke  to  choke  with  deck  mounting.  .$17.50 

3  cm.  mitered  elbow  "E"  plane . $12.00 

UG  30  Flangee . $1.10 

UG40A/U  Choke  Flangee . $1.50 

90  degree  elbowt.  "E"  or  "H"  plane  214'  ratUiu. 512.50 

45  degree  twist . 5(.00 

AP8-4  Under  Belly  Ataembly,  Iraa  tubea . $375.00 

BEACON/PREAMP  CONSISTS  OF  2  KLYSTRON 
(723A)  OSCILLATORS.  WAVEGUIDE  ASSEMBLY. 

30  MC.  I'rrarap  Mixer  and  TTl/ATU  TubM  DMline<l 
as  front  end  aesy.  For  recetrer  section  of  X-Band 
Kadar  Transmitter- Recelrer.  Ideal  for  aohoole,  labs, 
and  experinxeiul  fear.  Brand  New,  oooplete  with 
tube.  . 509.50 

K  BAND— RG  53/U  W.G.  1.25CM 

AP8-34  RotatiM  Mnt . $4«.M 

Rifht  Aiifl*  B«nd  K  ch*  H  PlaM.  Hppcify  cornMnutlnn 

^  ooupUiur^  destmS . . . 112.00 

45*  Banff  E  nr  H  IMane.  choke  to  cover . $12.00 

MKered  Elhow.  cover  to  cover . $4.00 

TR'ATRwSectlen.  <'hoke  to  cover . $^00 

Flexible  Section  1*  choke  to  choke .  $5.00 

•»S**  Cvrve  t’hokc  to  cover . $4. Ml 

Adarter.  round  to  Nsiuare  cover . $5.00 

Feedback  to  Parabola  Horn  with  prevauriied  win 

flow  . $27.50 

90"  Twitt  . $10.00 


PULSE  TRANSFORMERS 

UTAH  X-I5IT.I:  Dual  Traneformer.  2  Wdga.  per  eee- 
tlon  1:1  Hatio  per  tec,  IS  Mil  Inductance  30  ohm. 

DOB  . $7.50 

UTAH  X-ISOT-I:  Two  erctlnns,  3  Wdgs.  per  wtlon. 

1:1:1  lUlie.  3  MH.  g  ohms  DVK  perWdg  . .  .  $7.5$ 

S8G7II:  Kailo.  4:1.  g.7  Ohnu.  Pri:  U.L3  Ohms  sec. 54.50 
TRIIH9;  ItsUo:  2:1.  I*ri.  220  Mil.  50  Ohms.  wo.  U.7SH. 

DVB  100  Ohms  . $8.75 

K-90I5$5-S0I:  Ratio  1:1.  I*ri  Imp.  40  Ohm.  8«c.  Imp. 
4(1  Oluns.  PasMCH  pulse  0.4  usre  with  0.05  neee. 

rise  . $0.05 

0-160173:  Video.  lUtio  m  .V):!)00  Ohms  lOKC— 

2MV  . $12.50 

G.E.K.-274S  . $39.50 

G.E.K.-2744-A.  11.5  KV  High  volUge.  3.2  KV  Low 
vnligae  40  200  KW  ooer.  (270  KW  max.)  1  mlcrosec. 

or  1  mlcroaee.  4$  000  PP8 . $39.50 

W.E.  DIM27I  HI  Van  Inaut  falsa  Traasfarmar.  $27.50 
G.E.  K2450A.  Will  receire  I3KV,  4  micro-secood  pulse 
no  pri.  eecondary  dellren  14KV.  Peak  powar  out  100 

KW  O.  JC.  . $34.50 

Ray  UX  7390— Pulse  Output  Pri.  3r.  sm.  41r...$7.50 

Bay  UX  0442— Pulse  tnrerslon— 40v  +  40t . K.M 

RAY  UX730I  . 35.00 

PHILCO  332-7250.  352-7251.  352-7287 
UTAH  9332,  9278.  9341. 

RAYTHEON:  UXS8t3.  UX$988  .  $5  ca. 

W.E.:  0-150310.  0-10033.  K8  9000.  K89943. 

UTAH  g  9262,  with  Cracked  IWds,  but  will  Ofs-rate 
St  full  rated  capedty . $0.00 


MAGNETRONS 


WANTED 

ANY  AND  ALL 

e  Radar  Eqpt.  •  Toot  Sots 
e  Microwavo  #  Tolophono  Eqpt. 
e  Electron  Tubet  e  Comm.  Eqpt. 
Etc.  Etc.  Etc. 

I  Quote  Lowest  Prices  in  First  Letter 


VACUUM  TUBES 


AXt-12fA/U5S  24tC 
AX4-2SCA/6US  HFXfC 
NF-OC  SStTL 

HF-100  2$0TH 

FOIOO/AXIOS  aiA 
lUH  265* 

zn$20  2flsn 

HF-12S  270A 

MF-l$t  2T9A 

HF-$4e  2340 

HF.l$e  HF30C 

MF-u$  soon 

HF-20e  $169 

HF201A  2022 

20SA  SUCH 

20$N  3LSAW 

204A  U2A 

207  M2A 

2U  MIA 

2UC  MIAA 

2UD  4SOTL 

2UH  460TH 

212C  490 

212F  soin 

22tC  502 

222A  S02n 


OIIGER 

MULLER 


QK  M,  01.  02— $«5  ee. 


PULSE  NETWORKS 


I6A— 1-400-50:  15  KV,  CKT.  I  mlcroeee.  400 

Pl’H.  .50  ohms  imp . . 557.50 

G.E.  g3E  (3  84-310)  18  $  $4  405)  50r4T:  3KV  "K" 
VKT  Duel  Pnlt:  I'nlt  1.  3  sectlnna,  0,84  Mlcrosec, 
810  PPH.  50  ohms  Imp:  I'nit  I.  8  sertloos,  1.14 

mlcTunre.  40.5  PPH.  50  ohms  Itup  . $0.80 

7-5E3-l-200-t7P.  7.5  KV.  "E"  Circuit,  1  mlcroeee. 

$00  PI*H.  07  ohms  Impetlance  3  sections . $7.50 

7.IE3.3-200-6FT.  7.5  KV.  "E"  Circuit.  $  mlcroeee.  100 

Pl’H.  0  ohms  Imp.  3  avrtlons . $12.10 

#755:  lOKV.  I.tusec.,  375  PPR  .50  ohms  Imp.  ..$27.1$ 
#754:  lOKV.  0.85usec.,  750  PI'H.  50  ohms  Imp.  $27.50 
KSOtOO  Cherglei  Cheke:  115  I.50H  0  OtA.  31-4011  0 

.(I80A.  ,30.700V  I’orona.  $1KV  Test . $37.40 

G.E.  25E5-I-3S0-S0  P2T.  "E"  CKT.  1  Mlcroeee.  I’ulse 
d»  3.50  PPM.  50  ohme  I.  tSKV . $00.50 


AX-$100/fOCg 

AX-fOOl/lOOT 

Ax-ttoi/iooa 

AX-tOOl/SOOO 

AX-nu'wm 

AX-OOOdn/IOM 

AX-$f0S/10M 

AX-fooc/ton 

AX-lt0M/807S 

AX -9907/0071 

AX-9t07n/007t 

AX-9900/g0n 

AX-9009/000J 

A0n-9tf0/506t 

AOn-fOSLIOTO 


VACUUM 
CONDENSERS 
:C/20  VC90/M 

tt'U  veso'u 

:u/t2  VCUO'TO 
ilXXI  VC100/» 
;a/20  vc$00A/2o 

;is/n  vciooA/iz 

SPECIAL  TYPES 

M/lOU  I5A1/OU 


O16T0U . 

D$0ni2 . 

DUTtU . 

0110220 . 

016400$ . 

D1667t2  . 


DELAY  LINES 


K89623  CHAROINO  CHOKE:  ISH  •  75  U.5.  380 

OIIMH  DCH,  9000  VAC  TEHT . $I4.»5 

0-1801(4:  0.5  mlcroeee.  up  to  1000  PPS  1600  ohm 

term  . $4. 00 

0-170499  ;  25/.50/.75  mlcroeee.  $  KV  50  ohms 

Imp  . $16.50 

D- 165997:  lU  mlcroeee . $7.55 

RCA  255606-402.  Lla  leo.  1400  ohme . $2.00 


MICROWAVE  ANTENNA 
EQUIPMENT 

AT49A/APR— Rrt^dhand  Cnnlral. 

-rTf  naoo  MC.  T>1w  N  Feed.  (AS  HIIOWN) 

"j7  $i2.a# 

A8-3I/APN-7:  10  cm  Poitrod  In  tnrite 
1  lull.  Type  N  Fitting  Coax  Feed. 922.50 
Relay  Syitem  Parabolle  rrfleotora  approx, 
range  fOOO  to  9000  Me.  Ihmenidfmx 

I  4V  X  S'.  New .  .9100.00 

*  Olpeie  for  above . 112.00 


f  4V  X  S'.  New .  .9100.00 

*  OhNiie  for  above . 112.00 

TDY  "JAM**  Radar  rotating  antenna,  lu  em.  .'tO  deg. 

beam,  115  V  AC  drive.  New . .  ■■.  $150.00 

Parabelie  Peel.  Hadlatlfm  pattf^m  approx.  S.5  deir  in 

horiiontal  S3  deg  in  vertlral  planex . $30.00 

Cone  Antenna.  AH  1S5  APR.  1 000  3200  me.  Rttib 

supported  with  ts-pe  "N”  «•onnector. .  . . . $14  60 

ASI4A/AP«  10  (*M  pick  up  dipole  aaey.  eomnlete 

w /length  of  coax  and  "N”  connectors  . $3.50 

AB40A/APG*4  Vagi  Antenna.  9  element  array.  .$22.50 
30*  Parabelie  Reflector  Hpun  Aluminum  dleh. .  $4.S5 


RADAR  ANTENNAS 


A(.|2/AP8-3 
A$.|7/AP8-2 
A8.I3/APG.2 
A 809/ APT 


A8.I2S/APR 

A8.2I7/APO.II 

AT49/APR 

A8.I4/AP 


30'  SIGNAL  CORPS 
RADIO  MASTS 

CompJMu  set  for  mvtloa  of  a  full  flul  top  gntmnu.  Of 
niggrd  plymold  conetrurtlnn  trlreroplng  Into  3  tra- 
foot  sections  for  easy  storage  and  transportallim.  A 
perfect  set-up  for  irtllng  out.  Hiippllrd  ronuglete;  ! 
Cflmplele  maete.  hardware,  ehlrplng  crate.  Hhlimlng 
«t.  approx.  300  lbs.  HIg.  Corpe  No.  1 5189-13.3- A. 
New  . $49.60  par  sat 


(AH  Prtsnarlaa  tUV.  Oflfl  Cyaiaa) 

tver/Mtm  kva . 

•.IV/t.tA.  *JVCT/(.SA,  2JV/I 


0171*12 .  $$.$• 

OITIUO .  LM 

DUTlTfl .  !.$* 

DSt0(07  .  1.H 

DUTlflflE.  OlTUIfl  1.M 
MflA.  27.n .  LM 

Oltaui .  2M 


1024I1A  $.tV/t.Uj  *JVCT/(.SA,  2JV/S.M. 

2.iy/t.5A  448 

MS  *44$  li3VCT/lUMA,  0.1V/t.lA.  IV/2A.  $.10 

KSflOOl  0U/7.SA.  8.4V/1.IA,  0.4V/2.iA .  4.7$ 

ALL  CT 

TIQlOOl  tOOVCT/lCMA .  2.U 

M-74TglU  n0tV/.0nA .  4.H 

••■0-4$  2flflflV/.flfl2A.  40IV/.flA,  ddV/lflA, 
•.SV/21JA,  (.IV/LflA,  SV/»A, 

2X2.6V/l.n .  tTM 

THANtTAT  INi  USV.  4flfl  CV. 

OUTi  7$-t2flV,  (.•  Awim. .  12.H 

M-74<7IM  2XlMV/.flt4A.120V/.fllU.12flflVnM« 

Taal.  P/O  MX-fl/APO-2 .  4.M 

M2-71fl2  t.tV/2.iA .  lUi 

M-74T»2fl  USflV/1  MA,  2.fV/1.7IA.  fl-dV  'XflA, 

$V.  2A,  fl.lV/.IA  P/O  ID-M/ APO- 

11 .  4.M 


MAIL  ORDERS  PROMPTLY  FILLED.  ALL  PRICES  F.O.R.  NEW  YORK  CITY.  SEND  M.O.  OR  CHUCK.  ONLY  SHIPPING  SENT  COD. 
RATED  CONCERNS  SEND  P.  0.  ALL  MDSE.  SUBJECT  TO  PRIOR  SALE.  AND  PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTiCS. 
PARCELS  IN  EXCESS  OF  20  POUNDS  WIU  BE  SHIPPED  VIA  CHEAPEST  TRUCK  OR  RAILEX. 
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SEARCHLIGHT  SECTION 


FRAMES 


ohm;  SPDT;  «H2S| 


Mfe/& 


Universal  general  corp. 


TERMS;— All  Prictt  F.O.t.  Oar  Pkiat.  Rattd 
hran  Nat  10  D^.  All  otliart  Ramittaaca  with 
Or^r.  Ordart  UaMr  $10  Raaiitteaca  With  Ordar. 
Plat  Approxiiaota  Shipping  Chdrgat  '(ovaroga  will 
ba  ratamad.) 


KOVAR  GLASS  TO  METAL  SEALS 
HIGH-VOLTAGE  FEED  THRU 

f  f  Hit 

Mtnj  tjiM*  and  tliML  Bend  ua  jour  blueprint  or 
■am^  for  our  quote.  Our  prloea  aro  a  fraction  of 
original  factory  coat. 

BAMPLE  KIT  COO  partaald 

N  Beau  (I  aa.  IS  typea)  9  la  USA 


LAB  KIT 

309  Beau  (10  typet) 


H-F  TIE  POST 


SEE  OUR  PREVIOUS  ELECTRONICS  ADS 
FOR  LISTINGS  OR  WRITE  FOR  CIRCULARS 


TELEPHONE  TYPE  RELAYS 


Thaan  ralori  henra  baaa  atandardisad  so  that  //W/^ 

caila  and  framaa  of  most  momuiaetursrs  cem  Jtmf 

bo  iatorehangod  without  ofiactinq  adiustmanis. 

A  wlda  ToriatT  of  appUceibla  eombiaotloaa  aro  SKp 

thus  possibla  from  a  comporatiTaly  small 

Bumbar  of  raloys*  ta—  to— 

Lislad  balow  ora  fromas  and  coils  from  our  stock.  Thoy  may  ba  purchosad  soporataly. 
Bowarar,  a  complain  raloy  coasists  of  coil  crad  froma.  In  ordarlaq  oomplata  rolays  npadry 
which  coil  with  which  froma.  La.:  FlOl  with  XI 17.  ^ 

BaprasaatotiTo  eomplatod  ralaya  cars  olso  listod  with  yoltaqo  and  currant  ratiaqs.  Voluas 
ora  iadicatiTo  of  saasitiTity  that  aioy  ba  oxpoctod  from  siiwar  combinations. 


l,inr-loaB  MeUntna  InauU- 
tlon,  pictured  actual  Um 
14-40  Thread) . 7.W/C 

M7.M/M 


AMPERITE  THERMOSTATIC 

S  DELAY  RELAY 

Amperlte  Thermostatic  Delay 
Relays  are  actuated  by  a  heater 
.  .  .  can  therefore  be  used  on 
AC,  DC,  or  pulsating  current. 
Reins  hermetically  aealed, 
Amperlte  Relays  are  not 
affected  by  altitude,  moisture, 
or  other  atmospheric  condi¬ 
tions.  At  the  present  time  only 
.SrBT  Is  available  —  normally 
NET  open  or  normally  closed. 

Available  In  voltage  ratings  of 
.W  gaCBj.S.  5,  «.«,  17,  2«  and  IIB  volts. 

Delays  In  seconds  are  available 
as  follows:  Z,  8.  6,  10.  16,  ZO,  10. 
46,  60.  76.  >0  and  IZO  seconds. 
Most  types  from  stock.  When  ordering  spe¬ 
cify;  Voltage — Delay  In  Seconds — Open  or 
CHosed. 


ULTRA  SENSITIVE  RELAYS 

KURMAN  BK3i  — Nom¬ 
inal  Operating  Charso- 
terUtlce,  ll.OOO  Ohma 
0.4  Ma  4V  no  81‘DT 
Adjustable  contacts  and 
armature.  *11177,  10  tar 
866.00  100  far  8476.00. 

S.9S  gach 

WIBTERN  ELECTRIC  MERCURY  RELAY 
Z76C:  Hermetically  aealed:  1  coiU;  700  A  .3300 
ohm.  With  eolla  In  series,  makes  at  6.6  ma, 
breaks  at  6.1:  BPOT;  High  current  capaeltT: 

Hlab  speed:  «n464 . 117.60 

HAYDON  5601-Z:  ItOV  60  eye,  Adluatable 
Beset  Timing  Relay:  BPDT  (10  amp);  »R460 
$7.06 

aUAROIAN  110:  UOVAC;  lAs.  ZBe;  *R466 
82.06 


ToT^COOK.  I-OVDC.  6  make,  1  break  (6As. 

1C).  11  ohm.  Part  of  BC664.  *K407 . 8  S.8S 

CLARE,  6600  ohm,  ImaDC,  1  makes  (lAs) 

RZ76  .  4.23 

M36A7  AUTOMATIC,  1300  ohm.  ImaOC, 

BPBT  n  o.  (lA),  #103 .  1.73 

CLARE  KIOI,  om  ohm.  BPDT,  2  ma  DC. 

Fast  Action  *176 .  4.23 


(Fer  Cast  ef  Relay  Add  Pries 
sf  Frame  ts  Pries  sf  Cell) 


Alt238  BENDIX  (Cook  101)  8-12  VDC,  Cop¬ 
per  Slug,  Blow  Helease,  BPDT.  2U0  oh^ 

Part  of  SCB  621,  *11366  .  2.48 

R6220AI  AUTOMATIC  6VDC.  1P8T  n.0. 

l3As).  76  ohms.  Slow  Belease,  *411 .  2.1B 

R30ZIAI  AUTOMATIC  1300  ohm.  lOmaDC. 

HPST  me.  (IB),  *B413 .  LOO 


COILS 

(Fer  Cest  ef  Relay  Add  Pries 
St  Call  ts  Pries  ef  Frame) 


SloNr 

Pries 

Stock 

Pries 

No. 

Contacts 

aaeh  i 

No. 

(kintaets 

aaeh 

FlOl 

lA 

1.28 

Fill 

IB,  2A 

1.78 

FI02 

2A 

1.50 

F114 

IB.  3A 

£00 

F103 

3A 

1.78 

F108 

IB.  lA,  1C 

£00 

F104 

4A 

£00 

F107 

2B,  lA 

1.75 

F108 

SA 

£28 

FU2 

2B,  2A,  2C 

3.00 

F108 

lA.  IB 

1.80 

Fits 

2B,  SA  1C 

3.28 

FI07 

lA,  2B 

1.78 

FllS 

5B,  2A 

£78 

F108 

lA,  IB,  1C 

£00 

F13I 

6B.  1C 

£75 

FIDO 

lA,  1C 

1.78 

FI22 

1C 

1.80 

FllO 

1A.2C 

£28 

F123 

2C 

£00 

Fill 

2A.1B 

1.78 

FIDO 

1C,  lA 

1.75 

F112 

2A.  2B,  2C 

£00 

F116 

1C,4A 

£80 

FI  12 

2A.5B 

£78 

Fin 

1C,6A 

£78 

F1I4 

SA,  IR 

£00 

F121 

1C,  SB 

£75 

FI  18 

SA,2C 

£78 

FllO 

2C.  lA 

£28 

File 

4A,  1C 

£80 

Fits 

2C,  3A 

£78 

FU7 

SA,  1C 

£78 

F108 

1C,  lA,  IB 

£00 

F118 

SA.  2B,  1C 

£28 

FU8 

1C, SA.  2B 

£28 

F120 

IB 

1.25 

Flt2 

2C.  2A,  2B 

£00 

FI06 

IB,  lA 

1.80 

DUAL 

COILS 

Stock 

Priaai 

1  stock 

Pries 

No. 

Olma 

aacii 

1  No. 

Ohnw 

each 

Stock 

Pries 

Stock 

Ohme 

Pries 

No. 

Ohms 

each 

No. 

aaeh 

KlOl 

0.78 

1.28' 

K109 

1000 

1.78 

K131 

6.0 

1.28 

K136 

1200 

£00 

K103 

12 

1.28 

Kin 

1300 

1.75 

K132 

178 

1.28 

K137 

1428 

£28 

K103 

280 

1.28 

KI38 

1800 

£28 

K104 

480 

1.80 

K130 

1600 

£28 

K106 

600 

1.50 

KllS 

2000 

£28 

K133 

300 

1.80 

KI40 

2300 

£80 

K134 

700 

1.80 

KI13 

3000 

£80 

K107 

780 

1.80 

K118 

4600 

£75 

K135 

800 

1.78 

KI18 

6800 

£78 

K108 

000 

1.75 

K118 

40,000 

£28 

SLOW-ACTION  COILS 


SLOW-MAKE 

Stock 

Pries 

SLOW-RELEASE 

Stock  Price 

No. 

Ohms 

aaeh  1 

)  No. 

Ohme 

each 

KI23 

33 

1.80 

1  KUt 

I*  9 

1.80 

K146. 

126/1300 

£50 

K123 

78 

1.80 

K128 

300 

1.78 

K124 

[200 

1.80 

K147 

800/1600 

£80 

KISO 

1  800 

£00 

KU8 

1300 

£00 

K15I 

1000 

£00 

K146 

1300/128 

£80 

KI82 

1300 

£28 

KI47 

Ki36 

1800/500 

2000 

£80 

£00 

1  K127 

2800 

£80 

K141  60/3000  £26 ' 

K143  126/1300  £26 

K143  200/1000  £00 

K106  600/1100  £00 

K144  600/1800  £60 

K143  1000/200  £00 


K146  lOOO/iOOe 
K106  1100/600 

KI42  1300/126 
K144  1800/600 

K141  3000/60 

r  Nsmally  Open:  B  ■ 


^  A-C  COILS 

£00  Staek  Pries 

£26  No.  VsRiMa  each 

£60  Kilt  6VAC  1.76 

£26  KI20  34VAC  1.76 

K121  llOVAC  £60 
:  Nsrmally  CIsaad;  Cm  DaeWe  Threw. 


HERMETICALLY  SEALED  RELAYS 


CLARE  SERnCS  6000:  Clare  8K 
Relay  enclosed  In  hermetically 
sealed  cylindrical  can  IH*  dl.  z 
Zli'  h.  All  relays  In  this  series 
are  provided  with  a  standard 
RMA  octal  plug  base. 


Me.  Type  D.C.  MA  'Contacts  Ohms  each 
R43a  6016  24  so  SA  I  300  6.36 

R439  SOZS  30  IS  2C  ZOOO  6.36 

R440  6036  36  IS  2A  1C"  2450  '"s.M 

R44I  $094  36  12  lA.  1C  2660  *"6.33 

R442  6167  76  SO  lC(6amp)  2500  OAi 

CUtRC  llOSli  115V AC  60-^  eye:  DP8T  (2A); 

fR453  .  6.33 

CLARE  lS0t6t  IISVAC  60-400  eye;  SPDT  (1C): 

fR454  .  6.36 

ALLIED  *  PRICE  I760-27HPX|  24VDC:  DPDT; 

625  ohm.  Octal  Plus  Base;  fR449  .  6,33 

ALLIED  PRHXl  24VDC:  2A  IB.  (10  amp);  300 

ohm;  «R450  .  6.33 

ALUED  LKHX34I  34VDC:  2A  IB,  4C;  425  ohm; 

fB4S2 .  S.SS 

ALLIED  DOHRXMi  24VDC-.  DPDT  (3  aaip); 

FgiZSohm:  fR45S .  6.33 

aLlIEDBDHRXi  ll3VAC;DPDT(Samp):|B451  3.33 
ADVANCE  Atn4-tV|  6VDC ;  SPST  (1  A) ;  36  ohm; 
Soldw  Lot  Termiouls:  fR443  .  4,31 

0  6IORU  343|  115V AC;  SP8T.  ax. 

(IB);  fR44S .  4.M 

SIDMA  TUfTi  6VDC:  SPDT;  47 
ohm;  fR44S .  3.M 


■  in  SAHI  4  ma  pull-in.  2.6  ma 

>  _  ll  hold;  2000  ohm;  SPOT;  fR444  _  3.33 

ITRUtHEIK  DUNN  lUCXClitt 
I2VDC;  3Aa:  3Ds.  150  ohm:  fH679  3.36 
BTRUTHERS  DUNN  U1BBXU6| 
6VDC:  2As;  2Ca,  36  ohm;  f R447. .  6At 
6PDT  8CALED  AN  TYK)  24VDC;  626  ohm; 

(4Ca)  ;SUiidard  Makaa;  fR446 . . . 6.01 


A.C.  SOLENOIDS 

\  guardian  No.  1;  24  VAC, 
14  ohma  %  to  14*  stroke,  0 

J>z.-ln.  «R  804 . $1.»S 

L— — GUARDIAN  No.  4:116  VAC, 
Xafr^JiSf  183  ohma  H  to  114*  atroke. 

14  o*.-ln.  #R  806 . $8.06 

GUARDIAN  No.  4:  115  VAC,  Intermittent 
Duty,  43  ohme  14*  to  114*  Stroke.  2  11^- 
. . 

JV  D.  W,  DAVIS  MINIATURE 
llOV  AC.  Intermittent  duty, 
\|  114x114*114".  14*  etroke,  12 
I  oi-ln  pull,  #R17g . $1.88 

<WD.  W.  DAVIS  MINIATURE 
J924V  AC.  114x114*114*.  14* 
Z>  etroke,  12  oz-ln  pull,  27R173 
$1.7* 

LEACH  980,  llOV  AC  Interiptttent  duty, 

114x814x214*  Hinged  type,  47R180 . $2.28 

UNIVERSAL  llOV  AC,  6-lb.  pull,  2x2x214*. 
1*  thrust,  »R176 . $2.98 

n  5-VOLT  AC  RELAYS 

POTTER  BRUMFIELD  KL17A:  116VAC; 

4PDT  (6  amp):  27H466 . $4.95 

GUARDIAN  200;  116VAC:  SPDT  (6  amp); 

»R458  . ^$8 

ALLIED  B01UIA118:  116VAC;  DPDT  (6 

amp):  77R467  . $S.»8 

A,  H  A  H;  DPDT  (10  amp);  #R469 _ $5.98 

RBM  42600;  DPST  (2Aa)  (20  amp);  «R460 

$3.28 

SICMA  41FZ87;  SPDT,  10,000  ohm;  dtKOOt 

$2.08 

EDISON  501,  Delay  Relay:  IIBVAC/DC, 

SPST  (lA);  80  sec.  delay:  »R401 . $2.4$ 

C-H  N6I0.  Contactor;  115VAC;  4PS'r  (60 
an^)  with  holding  contacts:  2:R462.  .$18.00 
O.E.  CR8181-1A6,  Contactor;  116VAC  4P8T 
(SO  amp)  with  holding  contacts;  #R468 

$12.$$ 
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1-56 
1-611 
MJA 
l•66A 
I-95A 
l•96A 
i-97A 
l•9tA 
M06A 
M14 
MIS 
M17 
Mtt 
MI6 
MlOA 
M34a 
MSS 
M37A 
M39A 
l-t40A 
M4S 
M47 
MSS  A 
MS7A 
M67 
M6I 
M77 
M7I 
MM 
M96A 
M9«A 
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One  of  the  most  popular  pieces  of  war*bome  equipment  still  in  everyday  use 
is  the  X'Band  3  cm  Signal  Generator,  TS-13.  We  at  Weston  have  modernized 
this  instrument  slightly  and  are  now  producing  them  in  larger  quantities  thfm 
ever  before.  Attractively  priced,  this  instrument  may  be  obtained  in  less  than 
two  weeks  from  receipt  of  your  order.  May  we  send  a  leaflet  of  specifications 
on  it  to  you?  Besides  the  TS-13  Weston  Laboratories,  Incorporated  mokes 
available  a  still  larger  inventory  on  military  electronic  test  equipment. 


AN.A9A-10 

AN-APR-I 

AN.APR.4 

AN.TSM.4 

AN-UPM-IS 

AS. I3 

AT. 67 
AT.6t 
AT.39 
AT-4a 
BE-67 
IC-M1  • 
■C-376 
BC-431 
■C.439 
K.63t 
K-639 
BC.906O 
■C.91tB 
K-9t3A 
BC936A 
BC949/A 
BC-959.nj 
BC-1060A 
BC.1066A 
SC-ltOIA 
BC-1t03 
•C-1t36/A 
•C-ltSS/A 
K.1I77 
•C-in7A 
I-46B 


LMSA 

l-Mt 

l-tlf 

i-tn/A 

l-tU/A 

wtts 

1-133 

I-14S 

K-t1A 

IE-36 

IMt/C 

IS-iaS4 

n-m 

LAO 

LAC-t; 

LAF 

LM*1 

LU-I 

LU.3J 

LZ 

ME-6/U 

OA 

OAA-f 

OAK 

OAW 

P4 

P4E 

SG4/U 

TAA.16VL 

TVIAM 

TS-3A/AP 

TS-IA/U 


TS-10A/APN-1 

T5-11/AP* 

TV1t/AP* 

TS-13/AP* 

TS-14/AP 

TS-15B/AP 

TS-16/APN 

TS-11 

TS-19 

TS-I3/AP 

TS-t4/APM.3 

TS-t4/ARB-l 

TS-t6/TSM-1  • 

TS-f7/TSM 

TS-31A/TRC-1 

TS-33/AP 

T5-34/AP 

75-35/ AP 

TS-M/AP 

75-39/TSM 

75-45/ APM-3 

75-46/ AP 

75-47/APS 

75-51 /APO-4 

75-55/AP 

75-56/ AP 

75-59 

7560/U 

75-61 /AP 

7541/ AP 

75-63/ AP 

75-65 A/FMM 


7549A 

75-76-APM.S 

75-71/0 

75-17/AP 

7549/ Af* 

7540* 

7591'AP 

75-96/ 7P5-1 

7541  AP 

75-1 M/AP 

75-101/AP 

75101/ AP* 

75105  AP* 

75110/AP, 

T5111/CPI 

75117  OP* 

75111/AP 

75111/AP* 

I5117/U 

75111/AP 

75111 

75141APO 

75141/CPM.1 

75144/7006 

75146 

75147/AP* 

75141/UP* 

75151 

75155 

751557PK 

751 64/ AS 

75170/ARN-5 


75173/US 

75174/U 

75175/U* 

75111/UP 

75114/AP 

75119/U 

75191/CPM4 

75194/CPM.4 

75193/CPM.4 

75197/CPM4 

75191/CPM-4 

75101/AP 

75104/ AP 

75105/ AP 

75107 

15110/MPM 

7511 B/UP 

75110/75M 

75B16A 

751100 

75111/IPN-l 

75119B 

75150/ APN 

75151 

75157/AVR 

75161 

75161S* 

75170A 

75111 /7RC-7 

75ia3/GP 

75191 

75197* 


75301 /U 
75101/AO 
75311/PSM-1 
75313 
75114/U 
75111 
75111 
75139A/U 
75161/U 
75175 
I  75177/U 
I  75ia9/U 
I  75411 
75419 
75411 /U 
'  7S-411/U 
75465/U 
754aO/U 
75505 
755B9/U 
7561 5/U 
7561 6/U 
7561 7/U 
75610/U 
7SX-4SE 
7S54SE 
7Vl4-lSi 
7UN-aHU 
nX-IOSH 


Of  new  mAaufMtim. 


I 


SEARCHLIGHT  SECTION 


!  I•222•A  Signal  Ganarotor 

Complete  cryetel  controlled  elf. 

Del  (enerator  and  wavemeter 
Frequency 

1  3  S  -  1 1 0 
MC.  With  lie 
I  jjIU  V.  <0  rps.  pow* 
B  ’VI  eupply  and 
aervice  man* 
ual. 


TRANSCEIVER — MODEL  52 

SW.  l-way,  S-cbannrl  radio  tranimltter-reoetir- 
er  unit.  Complete  with  tubes,  battery  charier, 
mtcropbone.  Leas  crystal  and  antenna.  Operates 
from  6  V.  battery.  New . $M.M 


AN/ART.13  PARTS 

Item 

litter  T-47A/ART-I3 

Barometric  Switch 
4>iqie  Ceramic.  Vsriahls  Cap. 
b41  6-Pia  Ceramic,  Vaiiabla  Cap, 

4  Ciratralab-Typa  $43-003  Ca] 
Asaambiy 
•  Leadlai  CU-SS 


APR,4  New. 

Complata 
APK-$ 
APS-4  New. 

Camplata 
APBO  New. 

Complata 

APT-l 


APT-3  RC-I$41FF 

APT  3  RC-314 

APT-4  RC-334 

Mark  14  RC-146 

MU4/APS3  RT34/APSI3 

M(>t/APS3  T-$s/aPT-S 

Mn31/UPN3 
MI>3$/APQI3 

PORTABLE  RADAR 

Model  A«4.  IS  cm.  Uaed  on  aniAll  iliipB.  lUg 
PI*I  indlc«tor.  Max.  range  SO  mtlea.  1  Kw.  out¬ 
put  OperatM  from  110  VAC,  60  cpa.  P.U.a 


m-ss 

HS-ao 

H»>SS 


TS-ll-C 

H8-lt 

EE-« 


mgmmm  FLUXMETER 

Used  to  calibrate 
strength  magnets 

from  500  to  4000  gauaa 
^  and  indicate  polarity. 
B  Probe  has  gap  of  lU  • 
BeautlfullT  built  In 
hardwood  case  with 
hinged  corer.  Instnic* 
*  ^  "  tlons  for  operation  on 

onder  side  of  cover.  Hlie  1S%  x  9  x  6  tn.  Ideal 
for  iah  and  school  use.  New.  An  COQ  SO 
nsceptional  value  at . 


Complwt* 

LIim 


DciMant  334-A  Oscillaacops  T8159 

I-T7  llkkok  Tubs  Chacker  TS-1S9/TPX 

1-203  FM  SisDsI  (isnerator  T8I70/ARN 

RPC  Modal  644  MulUiaatar  TS-I73/UR 

ilewlett  Packard  200-C  TR-nVUR 

I  19$  T837/T8M  T8I7s7UR 

B(.-53a  TS-3S  T8I$3/UP 

Rt^IdSS  T8St/AP  TS1$4A/AP 

IE  16  TS-SS/AP  TS204/AP 

1 9S  T8S6/AP  T»-2l$ 

I^A  TS-45A/APM-3  T8251 

1133  TS-S9/APN  TS311A/UP 

l-lkOA  T86I/AP  T8U3/UP 

M$9  Tti62/AP  1-146 

1143  T8$9  T8.36$/U 

1-313  TS92  Boonton  Mod. 

1-273  T8I00/AP  7$B!^Ga 

T.S-3.t/AP  TS-103  Boonton  Typa 

TSIOA/APN  T3II1/CP  lOSF  Si*.  G 

T8I3/AP  LAD  Hif.  Gan 

T8I6/APN  TS134  LAE-3 

TH19/APQ  TSI37/U  LAVOIE  Fraq 

TS23/APN  TS131  Meter:S0O- 

Tfi34.A/ABR-2  T8-lt$/UP  600  Mo. 

BBWI.ETT-PACKAHD  f30S 


mop  Dynamotor 
powered,  el* 
HB  ther  or 

V.  Shock 
p’  1  mounted,  re> 

[•  — motely  con- 

t  trolled,  trano* 

reiver.  Tunable  receiver,  ranite  103- 
160  M.C.,  4-rhannel  cryatal  controlled 
VHK  tranainltter,  built-in  provlalono 
foromnl.  Welghl.  complete  with  pluKs, 

iry.u’l.'”’’  $245.00 


RECEIVERS — TRANSMITTERS 

ARC-1  PE-12SAX  RTA/IB 

ARC-3  R-9/APN-4  8CR-S22 

R-4/ARR-2  BC-73S-D  TA3J-34 

ID-6/APN-4  R-S7/ARN  R-$9/ARN 

MP^iOG  BC-7t3-A-AM-C  R-I/ABR-I 

BC-440  BC-439  RM-3S 

RM-36  SCR-33t  SCB-536 

KH-Sto  MN-24  Ikmpiele  Installation 


GOVERNMENTS,  AIRLINES  & 
INDUSTRIALS! 

Sand  for  FREE  Cotatotvo  No-  112 
for  comptofo  list  of  Military,  In- 
dtnfrlol  ond  AvIoHon  Elocfronlca. 
WE  HAVE  THE  LARGEST  INVEN¬ 
TORY  OF  SUCH  EQUIPMENT  IN 
THE  UNITED  STATES. 


EQUIPMENT  WANTED 
To  moot  govornmont  and  indvs- 
trial  ordoro  wo  urgontly  nood  all 
typos  of  now  and  utod  Totf  Equlp- 
mont.  Radar,  Rocolvort,  and  Trant- 
mlffort.  WE  PAY  HIGHEST 
PRICES.  Tall  m  what  yo«  bovo. 


SUPREME  TEST  EQUIPMENT 

Model  400  Tubt  and  Bet  Teeter . tat. 

Model  $1$  Tuba  and  Bauary  Taatar . tt. 


PANEL  METERS 

SPECIAL  ITEMS— JUST  RECEIVED 

Frtaueney  Metar,  4imi  oyelea.  Sik*  round  flusb  oaiw. 
blai'k  loale,  Vlhralliit  reed  type,  eal.  froiii  3M  to 
430  ryolea,  lit  roltariMber  model  4008  •  t2l-t4 
Freaataty  Meltr,  Dual  Ranae,  SO  and  to  ctdIc. 
t'lliraUna  reed  type.  J.B.T.  modal  tO-P,  lit'  rd. 

Hiiab  Bietal  caea . 0  Il4.ti 

A.C.  ValtaMtar.  0-150,  Weaton  47$.  ttk'  rd.  Bush 


bakMlU  eaaa  (|iS.tJ  list) . •  III.S# 

A.C.  Vtitaialtr.  O-ISO,  Waatoa  471.  Ilk'  nL  Bush 

bakalltt  rase  (fit. 75  Uatl . 0  tIt.lS 

A.C.  VattaMtar.  t-lSO.  Oanaral  Clfctrte  AO-tt. JU' 

rd.  Bush  hakellta  rase . 0  M.M 

R.F.  AatataMf,  O-I.  Weetlnahouat  NT-lt,  IVk*  rd, 

fluah  bakellte  caae  ltl6.M  Uatl . 0  tt-SI 

O.C.  Mlllh^taialar.  B-IB.  yery  low  redatance,  4 


ohaa,  Wewlnahouae  RX-tS,  I*  square.  Bush 
bakelita  oaae.  T'at.  OllStStB  (can  alao  be  suv- 

pUed  In  mind  rase) . 41  fll.H 

O.C.  MUIIaaimettr,  O-M,  Weattnihouae  NX-SS, 

$14'  rd.  Budi  bakellte  rase . fS  It.OO 

A.C.  Valtmetaf.  0-15.  RoHer-Rmlth,  $4*  rd.  Bush 
hakeUe  eaw.  JAN  type  MBSSWOlSACrv  •  tt.50 
A.C.  AaiaMter.  O-IBO.  Weetoa  474,  Slk'  rd.  Bush 
bakellM  caaq,  B  Amp  atat.,  eompleta  with  es- 

ttmal  eurrant  tranaforroer . 0  tIAiO 

411  Maaw  are  surplna,  aew.  In  erloinal  aarlcat, 
aad  are  faJIa  pvaraaleed. 

MARITIME  SWITCHBOARD 

INSTRUMENT  G  ACCESSORIES 
S3A  Canal  St.,  WOrtti  d-RSU,  N.  Y.  IS,  N.  Y. 


BUSINESS 


PERSONNEL 


SELLING 


.  EQUIPMENT 

. 


FINANCIAL 


OPPORTUNITIES 

. 

May  Be  Sought  From,  or  Offered  To,  the  Readers  ''' 

of  This  Publication  Through  Its  Classified  Section 

.  The  Searchlight  Section 


Mar.  1953— ELECTRONICS 


SEARCHLIGHT  SECTION 


TOM  ALLEN  SELLS 

TO  QUANTITY  USERS  ONLY 


BENDIX  SALE 

TA-2G  Tranimittcra  12V  HF  75.00 

RA-2  Rcccivtra  12V  HF _ 75.00 

MP10E  Power  Sopply  for  above 

30.00 

MR44A  Shock  Mount  for  RA>2 

4.00 

MT56B  Shock  Mount  for  TA2 

10.00 


TUBES 


ICS  Boxed  .10 

2  C  21  A  "  .10 

H  “  .17 

•54  .12 

250  TH  6.00 

2  B  29  6.00 

3  E  29  **  6.00 

100  T8  "  240 

1642  "  .10 

10  Y  (VT25)  ~  .12 

1B32/S32A  "  40 

PLUGS 

PiQ  169 . 1.00 

PIQ  171 . 1.00 

PiQ  172 . 1.00 

PL  172 . 1.00 

Teletrpewrllere  M8D1  NEW . $150.00 

Blaa  Metere  1-97 A .  6.50 

P  4  Computers . ,150.00 

E  78  Signal  Generator .  60.00 

Antenna  AT5/ARB-1 .  40 

Tuning  Units  ior  BC410  NEW . 1240 


PLUGS  •  CONNECTORS 
CLAMPS  •  AMPHENOLS 
CANNONS  •  MELAMINE 


Hr 

WE  HAVE  OVER 
1  MILLION 
IN  STOCK 
In  ever 

3000  TYPESII 


Get  Our  Lew, 
Lew  Pricet  .  .  . 
WIRE, 

WRITE,  PHONtn 


Wl  HAVi  ALL  TYPES 
WITH  CORDS  AND 
CABLES,  OR  WITH¬ 
OUT 

WE  HAVE  SERIES  OF 
3100  310« 

3102  3108 

WE  HAVE  SERIES  OP  PL, 
UG.  SO 

WE  HAVE  SERIES  OF  30S7 


MELAMINE  BLOCKS 

in  Vk"— 3/16"— Vs"— 5/16” 

Thicknesses 
4000  pounds 
Available  at 

50<  per  pound 


I  Recorder  for  underwoter  sound  equip¬ 


ment  .  6040  , 

Transmitter — Aircraft  T9/APQ-2,  llSv.  400  ' 

cy.  26  VDC  NEW . 920.00 

Radar  Transmitter  T-26 /APT-2,  115V.  400  I 

cr.  200  Watts  NEW . 930.00  ' 

Comer  Rodar  Reflector  NEW . 95.00 

R5/ARN-7  Type  Certificated . 925040 

T8125  Test  Set,  complete.  NEW.  .9125.00  ea. 

TSIO  Test  Set.  NEW . 920.00  ea. 

TS16  Teet  Set  NEW . 920.00  ea. 


CONTACTOR 

BC  608  A  NEW  7.50 


A5  pilot  director  indicator  New .  540 

I  Spare  parts  ior  SCR  595  with  Antenna — 


Plugs,  etc .  3.00 

MG  149  FUters  . New  5.00 

Micro  Switch  WZ7RTC .  40 

Vlbrotors  ior  EE  101  A . New  .75 

BC929  Oscilloscopes  . New  20.00 

Loops  LP  21 . Lousy  5.00 

Loop  MN  20  E . New  2.50 

Motors  PE73 . Checked  5.00 

DM39  . New  2.50 

Antennas  AN  104 . Iron  .75 

Antennas  AN  104 . Copper  2.00 

PE  218 . Checked  940 

EE65  Telephone  Test  Set . New  2040 

Vibrators  VB8 . New  .35 

Vibrators  6V.  for  Auto  Radios . . .  New  45 

MC125  Remote  Tuner . New  40 

MC124  Cable . New  140 

!  MC215  Coble . New  .60 


60,000  Used  Headsets 
on  sale  1.00  each 
HS  18— HS  30— HS  33— HS  38 


{  Oxygen  Gas  Masks . New  45  ^ 

I  Control  Boxes  BC434 . New  3.50 

:  Antennos  3740  MC  72  inch .  140 

Vinyl  tubing  5/16“  1J>.  x  7/64"  WaR 

40  it  Igths  .  1.00 

Neoprene  tubing  5/16"  IJ>.  x  7/64"  WoU 

80  H  Igths .  2.00 

RL42  Antenna  motors . Lousy  140 

BC357  Receivers . Used  340  ■ 


MOTORS 

1/40  H.P.  11SV.  60  Cy.  3400 

RPM  Mfg.  Deke  Diehl 

Good  for  fans  2.50 


CRYSTALS 

25,000  Pieces  in  FT.  241  Holders 
New  @  $.10  each 


SPARK  PLUGS 

Type  LS  465  A  ior 

Wright  Engines  R2600  and  R1920 

Pratt  and  Whitney  Engines  1930 

individually  boxed  44  ea. 

Tuning  Units  TU  10  New .  2.00 

Telephone  A  and  B  line.  Station  ior  ship¬ 
board  use  with  dial  and  handsel. 

New..  10.00 


ARC-1  SALE 

10  Channel  Checked  Out  $850.00 
20  Channel  Checked  Out  1050.00 
50  Channel  Checked  Out  1250.00 


BC  456 . New  240 

BC  455 . Used  540 

BC  458 . Used  5.00 

Antenna  AS  61  Complete  New .  1.00 

Antenna  AS  62  Complete  New .  2.00 

T8  245/TRT-l . 100.00 

TS  125 . 12540 

BC  966  Complete  IFF  with  Cables,  Mounts 

—Plugs .  35.00 

Pilot  balloon  torgets  ML  350  ZAP .  45 


WANTED 

ARC-1  or  Component  Parts 
ARC-3  or  Component  Ports 
ART- 13  or  Component  Ports 
BC348  or  Component  Ports 
AN/TRC-1 

or  Component  Ports 
SCR  720  Material  oil  type 
SCR  508  Material  oil  type 
SCR  608  Material  oil  type 
SCR  609  Material  oil  type 
Crystals  all  types 

Test  Sets 
PE  104  and  98 
DM  40,  41,  42  and  43 
SCR  508  ond  SCR  608 

We  buy  all  Types  of 
elecfrenic  materials. 

We  pay  cash  hi  advance. 
What  do  you  hove  to  self? 


n 


.^kkC-. 
£o.  inS: 


This  it  only  a  partial  listing.  We  have  c 
Coils — Relays — Condensers — Transformers 
— Headsets — Microphones  etc.  etc. 


quantity  inventory  on  our  shelves  consisting  of 
— Radio  Receivers  and  Transmitters — Handsets 
All  are  ready  for  IMMEDIATE  DELIVERY. 


I  N  C 


159  CARLTON  AVE,.  BROOKLYN  5,N.Y.  TRiangU  5-8241  U 
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TUBES 


All  recviv.ng  and  sptciol  purpe.*  typ«t 
R  al  volu.*  that  wtl.  tove  yew  10  to  70*i 
Coll  or  writ  today  for  tpeciol  price  litt 
Stai  t)rp  i  quantity  for  additional  diicownt 

METtOPOUTAN  SUPPIY  COiP 
1  ’  Broodier.  N*w  York  10.  N  V  -  CH  J  UOS 


easterm  telephone  company 

323  VANDERBILT  AVENUE 
BROOKLYN  5,  N  Y  MA  2-3/53 


SEARCHLIGHT  SECTION 


SILVBR  MICA  CONDENSERS 

la  ist  m  is. 

lOM.  I  A*.  I4M.  t7M.  4  tsA  mmlT^ 

71#  to 

loot#  MMald . IT . i# 

ItOOUirM  mmli . 14« 

. U4 

[  t.  Ml«i  Klf— TOO  #  U-M 


CONDENSERS 


New  JAN-C-35  C:apaeltoreCP53  -54-  5S  -61  -«3-e5  -67  -68 
dk  CP70.  OMtatione  apon  reqneet. 


MICRO  SWITCHES 


QUAkANTHD—OIL  CONDENSER  SPfC/AtS— CUARANTffP 
. $1.05  OVER  15  000  SOLD  1““1  wiM.  600  v . $.05 

OVKR  I9,UUU  SOLD  I  Bathtub.  Lou  oT  100  10«  Dlto. 

1 0  mfd,  600  V . $«9S  ^  ^  Tmm,  cam  9om- 

TbrM  toTM.  iMl.  oliMMi  tyf*.  .a  ^ 

r . $1.75  Dint.  X  PY  X  r.  T««  •  mH.  hou  or  100  10«  dim. 


Y*c?r f.i 

YZ7RDTO 


.5  mM.— 400  V . $.71 

CP03B1AE804  KK  410  UCT  DIao.  100 
10%.  SOO  U«— New. 


ieitea  iftt 

Reiter  SFDI 

IT  RoUer  gPDI 

iiBA  t$$v)  utw  orr 


CHOKES  ft  FIL  TRANS 


CHANNEL  CONDS. 


MICA  CONDENSERS 

f.  (.  •  10.  It.  tl.  10.  M.  to.  to.  70.  Tt,  100.  140. 
ItO.  lOt.  >00.  »0.  >40,  >t0.  >00.  ItO.  too.  400. 
470.  too,  tio.  000.  oto.  700.  710.  1000.  ItOO.  IttO. 
1400.  1100.  >000.  »00.  >400.  >000.  tSOO.  >700. 
>000.  4000.  4700.  tooo.  tlOO.  0000.  I>00.  otoo. 


PRICE  SCHEDULE 


—  TRANSTAT  — 

115  V,  1  phoia,  100  ampt.,  Kyo. 
115,  Rang*  0-115  V.  Amartran 
#29145.  Spackilly  prlcod. 


Sp*clol  Mica  Kir— 100  @  $3.50 


MONMOUTH  RADIO  LABORATORIES 

BOX  ISO  Long  Branch  e-SI92  OAKHCTBST,  N.  J. 


WANTED 

Con4«n«an  of  all  typo*  ki  any 
gaontity.  Alia  oHiof  itantlard 
camponanto.  Top  prlcot. 


TELEPHONE 
EQUIPMENT  &  PARTS 


Igta  witli  aH  fly*  Toniiig  Unlit,  coy*rlng  Mm  rang*  M  la 


4,000  Me.;  wMnbond  ditcon*  oM  oHMr  antmnoi,  waytrapi, 
Mobil*  ocMttoriot,  100  pog*  tocbnical  maaiial,  *tc.  VortalU*, 
accaiat*,  coMpoct — th*  aristocrat  of  lab  rocoivort  In  tbit 
rang*.  Writ*  tor  data  tboot  and  gaotoMont. 

Wo  bavo  g  largo  varioty  of  olbor  hard-to-got  ogdpmont.  In- 
cloding  mierowov*,  oircraft,  cofflmanicationt,  rodor;  and  tabor- 
atcry  cloctronio  of  all  kinds.  Qaality  ttoadcrdt  MotatoiiMd. 
Got  ovr  gootatlonsl 

Wo  will  bur  ottr  f/octronle  Maturlal  at  top  prlcot.  SCHOOLS — 
•Mlood  yoar  dusty  surplus  for  cask  or  erodH. 

ENGINEERING  A5SOCIATES 

OH  MAD  DATTON  f,  OHIO 


New  TS9  hondsots  with  twitch  in 

handle  . $  7.00  Each 

New  TS  IS  El  TS  13  hondtets. . . .  $10.50  Each 
New  TS9  receiver  A  transmitter 

elements . $  1.25  Each 

New  WECO  F1W  handsets  W/cord 

A  PL47  plug . $  7.00  Each 

RES  field  telephones  reconditioned 

A  tested  . $20.00  Each 

New  ATR  inverter  INPUT  110V. 

D.C.  OUTPUT  110V.  A.C . $35.00  Each 

Upright  desk  telepkones  (For  ex- 

tonsions,  intercoms,  etc.) . $  2.95  Each 

Telephone  Ringer  boxes  with  in¬ 
duction  coil,  bell,  capacitor...  $  1.00  Each 

New  WECO  T30Q  throat  mike . 2  for  $1.50 

Operator  keod  A  chest  sets  recon¬ 
ditioned  HS19 . $  4.00  Each 

Sound  power  field  telephones  like 

new  tested  . $25.00  Eoch 

New  SW  141  W/cords  A  PUS  plug  $  2.00  Each 
New  WECO  FI  Transmitters  A 

HAI  receivers  . $  1.50  Each 

New  RAYTHEON  Rectifilters  Cat 
#1044  Inp.  125  A.C.  Output  24 

V.D.C.  1.0  Amps . $40.00  each 

WECO  switchboards  training  with 
60  locks  A  26  cords  with  PL47 
plugs . $25.00  Each 

Terms;  Cheek  witk  erder  F.O.B.  BreeMyn  (,  N.  V. 


CONNECTORS  IS 
OUR  BUSINESS 


WORLD'S  MOST  COMPUTE  STOCK 

Types  in  stock:  AF,  AN,  AP,  ARC,  BN,  INC, 
C,  CLT,  CN,  CUF,  D.  DPB,  DPD,  I,  F,  FK, 
rk.  FT,  FW,  GK,  HN,  lOH.  IK,  Jj,  JK,  LC, 
LF,  LK,  LN^  M,  MC,  N,  NK,  P,  PJ,  PL,  PM, 
pVe,  RF,  R^K,  RGIC  RNIL  RTC,  RWK,  5,  SF, 
SK,  SKL,  SO,  U,  UG,  UHI^  WK.  XL,  ZA. 

HAROLD  Ho  POWELL  CO. 

2104  Morkat  St.  LOcoot  7-B2BS 

PbHodalpbla  S,  Po. 


All  typoo  tor  iaduitrial  and  oxnoriaaonlal 
appUeation.  Taboo,  cabloo  and  eompon- 
onta. 

MEDICAL  SALVAGE  CO.,  INC. 

217  E.  23rd  St.,  Now  York  10,  N.  Y. 
_ Burroy  Hill  4-42S7 _ 


ELECTRONICS 


socs 

SOUGT. . 
lOi  F'WE) 

rti-ios... 

r  im.  . 

I  tU  (iiK). 


SEARCHLIGHT  SECTION 


WHEN  YOU  ORDER 

WELLS 

COMPONENTS. 


DIREaRON  SELENIUM  RECTIFIERS 


M'focturer 


Full-Wav*  RrMfl*  TyM« 


□  IMMEDIATE  DELIVERY  FROM  STOCK 

(in  nny  quantity) 

□  FINEST  QUALITY  OF  FAMOUS  BRANDS 

□  GENERALLY  LOWER  PRICES 

□  RETURN  PRIVILEGE  FOR  FULL 
CREDIT  IF  NOT  SUITED  TO  YOUR 
REQUIREMENTS 

The  valuable  service  Wells  provides  to 
the  industry  is  beini;  used  by  many  of 
our  greatest  manufacturers  as  a  matter 
of  course. 

Our  vast  stock  (the  world's  largest) 
may  contain  just  the  components  you 
need  to  fill  urgent  orders  —  at  a  substan¬ 
tial  savings  in  time  and  cost. 


ADEl  CLAMPS  •  ANTENNAS,  Intulators.  Moil  Sac- 
lieni  •  BINDING  POSTS  •  BLOWERS  •  CABLE 
ASSEMBLIES  •  CHOKES  •  COILS  •  CONDENSERS 
Oil  Fillvd,  Bathtub,  Haoring  Aid,  Trantmitting  Micas, 
Silvor  Micas,  Caramic.  Variabla.  Trimmar  •  CRYS¬ 
TALS  •  FILTERS  •  FUSES  &  MOUNTINGS  •  GEN¬ 
ERATORS  •  GROUND  RODS  •  HEADSETS  •  I.F. 
COILS  •  JACKS  •  JACK  BOXES  •  KEYS,  Talagraph 
KNOBS  •  LAMPS  •  LORD  MOUNTS  •  LUGS 
MOTORS  I  BRUSHES  •  PLUGS  •  RECTIFIERS  Salan- 
ium,  Coppar  Oxida,  Matar,  Dioda  •  RESISTORS-AII 
Typas  •  SELSYNS  •  SOCKETS  •  SWITCHES 
Aircraft,  Micro,  Switchattas,  Toggla  •  TIMERS  •  TUB- 
ING-Flaxibla  •  TUNING  SHAFTS  •  TRANSFORMERS 
All  Typat  •  VIBRATORS  •  WALKIE  TALKIES 


D YN AMOTORS 

^  OVER  100,000 

y||^X|flNEW  DYNAMOTORS 
IN  STOCK! 

DM  32A  -  DM  53A  -  PE  86  -  PE  101C 
DM  33A  -  D  101  -  PE  94,  etc. 

largo  quantitia*  of  brushat  for  all 
typai  of  dynamolora  and  motort. 

Write  us  for  quotations.  Advise  us 
your  requirements. 

A  complete  Signal  Corps  stock  number  list¬ 
ing  of  items  in  our  stock.  Write  for  listing 
No.  SG-300.  (For  government  agencies  and 
contractors  only.) 

Manufacturers  and  distributors— write  for 
new  Condenser  Catalog  C-10  now  available. 

Writ*,  Wira,  Phona  Your  Requirements 

all  phones:  SEeley  8>4143 


€mnmt 

(Cw 

u/u 

M/M 

M/41 

Wnuiua) 

VaMa 

Vans 

VaMa 

t  AmpL 

3  Amea. 

$CM 

CM 

na 

$S.Tt 

Mt 

SM  Ampa. 

4  Ampa. 

CM 

CM 

T.N 

ISAS 

.t  Awma. 

CTt 

SAS 

ItoM 

M  Ampa. 

CTS 

1C7S 

ICM 

13  Ampa. 

CM 

ICM 

ICM 

M  Ampa. 

ISAS 

ICM 

ISAS 

M  Ampa. 

ICM 

tCM 

4CM 

N  Amm. 

3CN 

tCM 

M  Amp*. 

ICM 

4tAt 

We  can  monuraeture  other  Melmium  Rectlflera,  Beleo- 
tiUB  Reetinen  BuppUea,  XTOHB. .  A  CboKrg . 


SM-TH  Power  Trlodao.  ftaaled  Bliiiae  Cartooa  BT.TB 
fully  guaranteed  ia.7S  oo  SM-TL) 

CARTER  GINEAIOTORS 
la  aria.  Cartar  Carteae  tV  “ 

lag.HeV.«  IM  MA  aet.  m.M 
tv.  lap.  Me  V.  •  170  MA 

ant . «..#•<• 

Csoialata  Dyaaaiatar 
Ballt  to  tgaei.  Writa. 


a  Weatem  Electrir  •  m'l  Gray 

PaneU— lOtt*  x  It'.  i  M  aaafi 

Trlmm.  Model  100  "Pcuthrrwetiht”  Ileadeeta  A 
Band.  New.  In  ortg.  atfr.’a  ourlon  4.000  aha. ...BAN 

a  MUay.Tyna  BMCIOB—  rmeal  Rtaatarda 

New— 100  KC  and  1.000  KC  MOUNTED  BAR  lt.M 

•  New  1  pleoa  tuba  eartoiu— Bolds  IM  OT  Type 
Tubes.  Box  up  your  Bulk  Tubes . MO  ae. 


•  New  Selenium  Rectifier  Trunafermert 

rai;  IIS  V.,  60  cyclas  la.  I  4  Aaps .  H.7I 

SBC:  a.  It.  lA  SA  aad  M  (  It  Aaps  lATt 

voita  f  t4Aapa .  lATt 

Coutlaaam  Batluaa  »  SO  Aaga .  M.Tl 

•  Naw  Oatanlum  RaatHlar  Chehas 

4  Aams.— .er  Hy.— .0  ainn .  StM 

U  Amea.— .ei  Nv.— .1  alwn . tM.N 

M  Amps.— .004  Hy.— .OH  alwn . t».M 


ifaUory  rtbrator.  Only. 


FILTER  CAPACITORS 

Capacity  |  W.  ValtMa  I 

Ea. 

MS  MFD. 

MV.  1 

.M 

ISM  MFD. 

13  V. 

.M 

MM  IMPD. 

MV. 

CM 

ISM  MFD. 

MV.  1 

1.7t 

SELENIUM 

0  to  lSVDC/3  Amp. 
and  completely  built— 

POWER  SUPPLY 

Variable  DC  Rupply.  unrated 
tnpi.  nSv/GO  cy .  $10.48 

Weaem  Electric  Pllter  Cbokea  Brand  New.  Her¬ 
metically  aealed.  8  by  #  300  mn.-Ta  ohma  D.C. 
reeiatance  IS  KV  Teit  Ina.  Only . M.Or 

'Jiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiinic 


POWER  TRIOOE 
/  \mO\J  WITH  16  VOLT  FILAMENT 
XFMR.  (TAPPED  AT  IIV.).  220  V.  PRI¬ 
MARY— COMBINATION— ALL  NEW. 
WRITE  FOR  DETAILS . $105.00 


=  WESTERN  ELECTRIC  HANDSET  E 

“  W.E.  Puah-to-Talk  FS  Band  seta— Brand  new  S 
-•  with  4  Cond.  Colled  cards.  Model  F-8-EW-t  _ 
Z  W-bulIt— In  Switch.  $0.75  ea.  £ 

“  10  or  more . M-iO  ca.  ^ 

niiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiint 

4X1S0A— EIMAC 


a  BRAND  NEW  lOU  a  OHIO.  MFR*B  CAR- 

PRODUCTION.  /“/•q^pppOVED 

a  SEALED  IN  PLASTIC  a  ONLY  I2S.M 


PARTIAL  TIIDEC  AND  DIODES 
.ISTIN6  OF  I  UDC9  IN  STOCK 


OAt .  Jf 

OA4G . tlfi 

OB? . tM 

ons/VRisa  At 

IA7GT .  M 

IAR4 .  M 

IB30T .  Ai 

IBtS . BA! 

IBtT . Uji 

lU . M 

ILA4 .  At 

INtiB . lAB 

INtiC . UAB 

INMA . IAS 

INISB . Cm 

INMA .  .TB 

1N44/400B.  CM 
IN4S/400r..  tM 
IN4g  (GE)..  Ai 
INMlSyl.).  .n 

IX?A .  AS 

teas  (GE)  .ICM 

?n2i . ca 

IfM . CM 

2EM . lAB 

2j?i . Cii 

2J32 . MAS 

UM . SBAI 

2JM . 4BAe 

2K2S . »Ai 

2KiS . UBAB 

2X2 .  AI 

2X2-A . lAB 

SA4 .  AS 

SAFI . SAS 

SH2t . T.H 

SR2<) . tlM 

SBPI .  SAS 

SOFU . SAS 

S('.2S  (OK).  S.H 
3rA6/24G...  Cm 

sr27 . TAS 

SCS3 . SAS 

3D6/I2M  .  .M 
>ea/s2SB.  8.sf 
30SGT/G-..  .M 
3S4 .  A« 


6XISSA.... 

a-i2SA . 

a-2S0A  .  . 
SD2I  (WE) 
SB4r.Y _ 

sii«n . 

SVSfJ . 

6ABT . 

6AC7 . 

6AF4 . 

SAGS . 

6AG7 . 

6AH6 . 

6AJS . 

OAKS . 

SAK$-W.. 

6AK6 . 

SAlA . 

6ANS . 

6ASS . 

SATO . 

6AU4 . 

4AVt . 


.2t.M|6JSGT .  AilllAS . 


14.7S  I  6K4  (SyW.)  .  l.M  IIAVS.  . 


.  l.M  6KtA .  IAS  I2AX7.. 

.  .H  6K4GT . M  I2BA6.. 

.  .Si  4K7  MU . 7S  I2BD4.. 

.  .M  6L5-G .  AS  I2RE6 

.  .77  OlAAi . I.IS  l2nH7 

.  1.M  4L6  0A .  l.M  I1SA7 

.  .TS  4IA  MU _ l.M  IMPS 

.  l.M  4L7 .  AS  IStXil 

.  IAS  4N7Mtl . M  iaAH7 

.  l.M  4g7GT .  AS  IDiJ7. 

.  .U  4S7  MU . N  IMK7 

.  .N  48U7 . 7S  I1SL7 

.  .M  6BG7  .73  IMN7 

.  .M  48J7 .  .M  IWQ7 

.  3.M  4BK7nT(8yl)  .t3  l»RT 

.  .7S  4RI  :GT . M  UP7. 


.H  MSTH . lT.e 

.71  PG-171/ 

.t2  MSI . U.S 

AS  174A  an.  I  S 
.7S  171-A  (WE).  1.S 

.ST  M4-TB .  7.7 

.7S  ia4-TL . S.7 


AS  11BE6 . $7  Ilu-A  (W 

1.1S  I2BH7 . 1.11  lll-Aiw 

1.M  l»AT . 7t  US-A  (WB.  f.SS 

l.M  IMPS . 7S  SS*-A  (WE)  4.SS 

AS  l«tJ7 .  AS  37l-B.^^.  AS 

.M  I2SH7 . SS  17S  A  (WE)  4.M 

AS  11RJ7 . H  *74-A,(WK).  MS 

.N  l«E7 . 7S  M7\  (Wm.  LM 

.U  4U$-B(Wm.  TM 


.73  IMN70T...  .7S  4e7-A  (WE'.  CM 

.M  IWQ7GT...  AI  4SS-A  (WE).  C7t 
.t3  )1»B7 .  AS  4a4A/lC4S..  T.M 

•M  anaa 


.M  «N7GT . 7S  ISAYS .  1.31  . 

.SO  6V6GT . U  1SB06GT...  CM|7ST-A . • 

AS  4W4GT . H  2S1AGT . M  I  TST-B . t 

ir  faoaibla,  ^t  STANDARD  RRANDS 

tad  are  taatad  for  VACUUM  CAPACITORS 


Wbaravar  faaaibla,  meat 
tuba*  llatad  era  taatad  ter 
your  pretactlen  on  Mu¬ 
tual  •  Conductance  Tube- 
Teatorg 

Wo  after  e  certified 

Tube-Tetting  service  ter 
Exporters,  etc. 

Pleoa*  let  us  know  year 
tub*  preblemt 

4Rt . 7*  6W6GT _  . 

4BE« . U  4V4A} .  J 

aB(M-G  ...  1.11  4XSGT . 

4BH6 . M  TAT . 

SBOSGT....  CM  7B7 . 

4BZ7 . CM  7At . 

OTA .  AS  7f:S . 

4GB4 . U  7CS . M 

arncG...,  CM  w>.ia  aa_aa 

4Fa  M . sa  ""S 

aPcts .  -M  . 

aG4-G .  -U  TOP7 .  css 

4114 . Ti  TH7 . . .  ■  .73 


SO  MMP.  @ 
20,000  Veitt 


Only  $9.9S  Each 


TIS-A . S.M 

71T-A . U 

73S-A . CM 

aus .  CM 

•os . CM 

•07 . CM 

•II . CM 

ill-A . CM 

gll .  CTS 

•  12-A . CM 

•14 . CM 

■24-B . ICM 

Ut-A . CM 

U7 . CM 


SM . CM 

•M .  CM 

•41  . MAS 

•4*-A(HyL).  CM 

•71  A . S.M 

ass . H 

991/NEU. .  .M 

NEC* . N 

ISIS . 71 

1414 . CM 

1414 . 7* 

I433(MAM)  CM 

I43S .  AS 

IM* .  M 

I4SI .  M 

last  .  .TS 

tosa  (RCA).  CM 

MSI . CM 

SSUWyt.)  CM 
Ml*  (Hit.) .  CM 
SStX^bC..  .13A* 

S4aa-A . CM 

sas4 . 4.M 

SM7 . lA* 

SAM .  CM 

5444  (»yl)...  CM 

S4S4 . CTS 

5445  .  A* 

s*a«  . l.M 

CK-STtS  ...  CM 
rKA744....  CM 

*7SI . CM 

SSM .  CM 

CE  U**....  CM 
saaa  (VieO .  *.M 
SaoS(Vlet.)  CTS 

sai4 .  t.at 

sa44 .  CM 

Mia . 71 

saas .  CM 

tota .  AS 

9001 .  CM 

aaat .  At 

9aes . C4t 

9004 . H 

9004 . M 

AX99*S _ tT.Tf 

UDAITA.  ..  CM 
SK  9*aD..  IAS 


WRITE  ON  TYPES  NO/  LISTED 
Tarma;  FOB-NYC— M%  Oaaaalt  wKb  ardar— ar 
Mat  fall  ramlttanea  ta  taw  COD  ehartaa  Ratat 
FIraii  (O.AB.)  Net  10  tan  —  All  oMrckaatlw 
taarantaed.  CARLE:  BARRVLECT.  N.  V. 

Pkana:  REetar  2-2S«3 


IM  LIBERTY  STREET  •  NEW  YORK  t.  N.  Y. 


833  W.  CNICAGO  AVE.,  OEPT.  SL.  CNICAGI  22.  ILL. 

ELECTRONICS  — Moy,  1953 


SEARCHLIGHT  SECTION 


COAXIAL  CABLES: 

^  ...  CMxIal  CaM«:  I— 1«»  rt.  M  pw  ft.; 
RG-8/U  X.,  SH4  pv  ft.;  SOO  ft.  or 

^  morOi  94  prr  ft. 

RG>34/Ucoo*1*>  ohm— us  ft.  III.M 


ANTENNA  EQUIPMENT 

MAST  BASIS— INSULATED: 


MP-IK  BAtC— (Aa  UhMMtod  a  lift)  1* 
hravy  ooll  rprtiu.  T  InsulAtor.  UroroU 
Inmtb:  W«l«bt:  »•%  Ite. 

ITloo . ia.M 

MP>B>U  BAH— InwiUtort  tm  with 
brory  ooll  uirlnc  and  S'  dla.  Inaulator. 
Ilaqulna  S'  lu)U  for  mniintitif  WrUht; 

« Iht. . il.u 


RADIO  FREQUENCY  AMPLIFIERS: 

RADIO  FREQUENCY  AMPLIFIER  AM-U/APT 
IM  W.  Uttd  to  Increaaa  output  Tranamiulnf  Bqulp- 
uwat  AN/APT-1.  Input  SO  or  IIS  V.  AC  400  to 

SSOO  Cyelt  400  W . IB0.li 

RADIO  FREQUENCY  AMPLIFIER  AM>lt/APT 
140  to  tlO  MC.;  Powar  Output  110  W.  •  .S  Ampt. 

lo  amplify  output  Badar  lYuia  T-tt/ APT-1; 
Powar  Input  00  or  US  V.  AC  400  to  SSOO  cyda 

600  W . IM.50 

RADIO  FREQUENCY  AMPLIFIER  AM-SS/ART 
Proa,  ttkam  SS  to  lOS  MC  Band  width  t.S  ±  O.S 
MC.  Uaad  to  Inerraaa  powr*  output  AN/ARQ-S  to 
l.VI  Watta  Input  80  or  IIS  v.  400  to  S600  C^la 
600  W.  . $8t40 


MAST  SECTIONS  For  ABOVE  BASES 

Tubular  Staal,  ooppbr  coatad,  palntad.  In  8  ft.  aao- 
tlona,  teraw-ln  typa.  M8-68  can  ha  uaad  to  amka 
any  lanptb  with  sM-St-Sl-SO-Ot  for  taper.  Any  aae- 

Ucn  . 804  bask 

larpar  Dlaaaaiar  Baatlon:  MB-84 . tl.SS 

AN-I04B  Antanna— lOO-lSO  MC— Btaal . $.88 

.LN-104R  Antanna-lOO-ISS  MC— Copper . {.10 

AN-lIT  Wl^  Htarl— 4  PL  Lanplh .  1.88 

AN-108A  WUp  Btael— 6  PL  w/Baaa .  1.80 


TKLBPHONK  WIKB— 3  Conductor,  roi 


BLOWERS 

118  Volt  80  eyeU  HIXIPFER 
(pleturadi,  approx.  100  Cni 

Dla  114'  Infakar  O' 


DYNAMOTORS 

OYNAMOTOR  aad  BLOWER:  9  VoKs  DC  Input;  out¬ 
put  480  Tolu  60  MA.  4600  RPM.  At  8  VeMs  DC  In¬ 
put:  output  SOO  VolU  68  MA.  8000  RPM . 84.88 

Input  Output  Staeh  No.  Pi  lee 

14  V.  DC  400  V.  800  MA.  BU-tO  SO.K 

ISV.  DC  SSOV.  TOMA.  8.M 

15  or  14  Y  DC  440  V.  SOO  MA.  A 

ISO  V.  100  MA.  D-I04  1A.H 
14  V.  DC  STS  V.  ISO  MA  DM.S7S  8.98 

lAV.  DC  880  V.  ISS  MA.  DM.880  JM 

14  V.  DC  800  V  800  MA.  PB-SO  14.88 

ALSD-PB-78;  PBA4t  DM-U;  Uaa-SS;  8088;  DM-416; 
|\PR.10I.  ala. 


Order  No.  IC889  #O.Ta 

DUAL  BLOWER— flame  aa  K.N-BS0  abore,  aaoept 

^  blowar  aasambly  In  each  Mda  of  motor.  Order 

No.  1C880  . 8IS.88 

COMPACT  TYPE— 108  CPM.  motor  built  I^da 
aqulrrel  eaaa.4-H'  Inuke;  8-H'  x  8*  Dla.  Coiaplata 

FLANGE  VYM-iio'cPik'.  i-it'  llitalteV  S-'4^'du! 
Comnlata  riia;  1-lt'  W  x  T-U' H  x  8-%'  U  Order 

No.  irOOT  . 818.88 

FLANQE  TWIN— 878  CFM,  4-li'  Intake;  8-U'  x  r 
Comlata  alxa:  11-%'  W  x  9-%'  H  x  l-l/lS* 
D.  No.  SC049  . 821.88 


MOTOR— GEN  ERATOR 

Ippe  CCL-Sliei4,  118  VDO— %  HP 


SELENIUM  RECTIFIER  UNITS 

HEAVY  DUTY— 10  VOLT  DC  OUTPUT; 

118/S08  V.  Throe  Pham  400  Cycle  Input: 

type  143  w/Tranafonaar  A  VR  100  Amp _ SO) 

TYPE  SF8I8  w/Trana,  VR.  A  Blower— 900 
Amp . $31 


SELSYN 

2Jiai  CONTROL  TRANS¬ 
FORMER  WITH  CAPS. 
57.5  VOLT;  400  CYCU. 
NEW;  SS.tS  Ea. 


TRANSFORMERS — 100V.  60  CycU  Fri. 

•  VOLT  CT.2SA— 10,000  T.  Ina  OPBN  riLAMB— 

r  X  8'  1  4-14' . t7.9S 

Bae.  Two  18  V.  4  A.  WUid- 
Inga— giroa  IS  V.  I  A.  or 

84  4  A . 

8ac.S4Volt%  Amp.  ..SI.88 
Sac.  84  Volt  1  Amp  ....tl.SS 
Sac.  84  Volt  8  Amp  ....tS.85 
Boo.  8-84  or  10  VolU 
8  Amp . IB.M 


lATTERY  CHARGING  RESISTOR 
PANEL 

us  VDC — 0.67  ohnu  SO  Ampo.  Max.  SwUehlng 
Hlih-Low  A  Off.  Charging  rate:  0-8  ToR  Calla: 
High  SO  A.;  Low  18  A.--I18  Volt  Calla;  SS.t  High; 
low  Itr— 15.8  Volt  CaUa;  High  88.7;  Low  11.0. 
CnmpMe  wHh  Cablo.  Panel  Mae:  81'  x  ST  x  ir. 
Mfg.  by  Ward  Leonard— NRW . Prtoo:  829.01 


UNBiLliYABLt  LOW  PRiCiSf 


I  SECOND  WIRt 
it  4  WIRl-S  WIRE  I  HARNESS 

CABLE  PLUS  I  lOV  I  (not  Bhewn) 

LINE  CORO  A  CeUie.:  * 

•  ^  .  CS  •  4  MTir*  Cablo  ■♦wr 

CbnteiftB  th«  fbtlbwinf  ^  11  f«wt 

Ibnothtt  ^  •  ItOV  Lino  CbrC 

•  4  Wir*  CabiB  bvr  •  Ibbt 

•  •  Wira  CabiB  •var  •  faat 

•  llOV  Card  avar  4  laal 
(abava  9  tjfp—  mt  wlra  ara 
haavy  duty  and  aalarad 

*A*^LUE0  PLATl  TRieetR  RtLAY 

i'oll  realNtance  D.C.  3000  ±  10%  •  Pull  In 
— B.O  to  5.5  MA  •  Drop  Out— 1.5  to  1.0 
MA  •  Contacta  taatad  uith  USV  15  Watt 
load 

if  WIkT  SiNSmYITY  CONTROL  No.  907 

1  slfOB  a  3000  ohms  and  800  ohm^  •  Rtlver 
pUtad 

if  IRC  CONTROLS 

Wire  wound  a  1  Watts  a  Shaft  Ion#  a 
175  ohm  and  1000  ohm  a  Diameter  of  Con* 
tnd— m*  a  availahie  In  2  Btses 

if  FILAmiNT  TRANSFORMiRS 

4  Ir'lrxlhle  Leads  a  1  Holt  Mount  a  6.3V 
-llOV  1.2  AmpH. 

Larne  QuantitlaB  of  tha  Abewa  Warcbaadlaa 
Awailabia  la  Manufactufara— InduBtrlala— Cla* 
Sand  raQuast  for  Sample  on  Compony 
Lotiorhood 

MANUEL  KLEIN  COMPANY 

94  Cheuhort  8t.  New  York  7.  N.  Y.  Rador  2-6460 


New  or  RecmditiORed— Complete 

LOKAin-APM4.  APIf-4  (A  or  B  Typ*— )— 

LOBAM  SPARE  PARTS — Includlam — Instrue- 
lien  monuali — CU-t8  Anlwnno  Conplerp— 
Plugs — Shock  Mountg^-^Cerd  Belt — PE-20S 
A  InTwrlero 

APIIB  TRAHSFOBMCBS 
ijr.)  wic. 

MARINE  RADIOTELEPHONES— SPARE  parte 
kite  lor  7S  Watt  ET  8012  (TCP.2)  teto- 
pkeneg  mig  by  RMCA 

Some  TEST  -jquipment — Heavy  Duty  Eniiw 
SwitekM  —  MOTORS  —  GENERATORS  — 
CONVERTORS— lor  Marin*  and  Sp*eial 


(Pow*r,  PuIm, 


WRITE  OR  WIRE  YOUR  REQUIREMENTS— 
ALL  INQUIRIES  ANSWERED  PROMPTLY. 

ELECTRO  CRAFT  CO. 

5  Milton  Avo.  DorchA8t«r,  Moss. 

r*f*pAo»*  TAfkot  S-3410 


14V  KIT 


IS  Amp.mitA*E2  tiunfu 


A  iMud  wmwd  •tectrlg  TIMING  SWITCH 
Pointar  movai  back  t*  EERO  Aud  tkuta  •*# 
radio — TV — Etectrte  Mhi*r — PhwtCBropkIg 
OwvicM  -Tim*  D*lay  *9*.  Fnmtehwd 
artth  CuKkroHMi  Chart  oiW  PolMy  $|  .2! 
Kwok.  Rlggtt  kargohi  w*  *vr  hod.  ^  • 

HAYDON  SYNCHRONOUS 
TIMING  MOTOR 

U8a.  88  oyeleSE  RPM....  |2.6I 

118  T.  88  eyele  1/18  RPM..  *2.3: 

118  T.  88  eyele  1  RPM . $2.S 

110  a.  88  eyeto  I  RPM . *2.0l 

880  r.  80  cycle  I  RPM..  ...$1.6 


ISOLATION  TRANSFORMER 

■•4B-08  280  TOlU  to  UO 

Btep-Down  US  rolu  to  130 


REDMOND  PewortuI  I*  Blower  er 
Ventlleter  US  toIU  AC  SO  eyelee  10 
wetu.  For  Kitchen  —  Lehoritory. 
Heet  or  Cold  or  rheinlceli. .  .87.18 


Gonuino  TELECHRON  Motors 


Mostmon  Lovor 
Switch  $2.50 

^  iBL^^  10  Amp.  Heery  Duty 
Slim  Comertn  Con- 
tarta  can  eeatly  he  re- 

-  atoeked  end  ehenged 

to  rult  your  neede.  Now  momentary  OFF  CKNTKR 
but  can  be  chanred  by  u«er  to  Uey  either  aide. 


Aaaorted  Micro  Harltcbeo,  Aero  Bwltcbei, 
MU-Swltrheii  . 0  foi 


CARRIER  EQUIPMENT 

Weatorn  Elaatrla  CF-IA  4.ehe*iial  aarrtar  toitghoea 
tarmleaU. 

EE-ISI-A  2-ehaniwl  1000/20  cycle  carrier  rleaen. 

CFD-B  C-chaniMl  carrier  pllat  ragelatad  lalaeMM 
tarnleali  aamglata  with  fear  channalt  1080/20 
cycle  rletleo. 

CFD-B  4.channel  eilet  rctulatcd  telenhene  re- 
ecatarc. 

C-42-A  V.  F.  telatrieh  In  frkm  2-  te  12-chenncl 
ttrminelt. 

FMC  I  or  2  channalc  carrier  IcIcgheM  taruleali. 
autematic  raaelalloa.  duplex  clinallng  each 
Chennai.  CarrMr  freeucncler  abava  30  KC.  Ideal 
far  adding  ahannalc  abava  tyaa  “C”. 

Camnlcta  engineering  and  Inctallatlan  mrvicac 
tffarad. 

RAILWAY  COMMUNICATIONS.  INC. 

Raytawn,  Mltcaarl 

Talaphana:  FLamlng  2121 
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POWER  RHEOSTATS 
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RADIO  SHACK'S  30TH  ANNIVERSARY 
TUBE  PRICES  ARE  WAY,  WAY  DOWN! 


SMCIty  Typ*  Shaft  Raaulrtd — '/•'  SS  ar  Kaafe  Typa 
(Saaelai  Prieaa  ta  Qvainity  Uun) 


OUR  NEW  ADDRESS 


ALEXANDER 
MOGULL  COMPANY 

Now  Occupies  the 
Entire  7>Story 
Building  Located  ot 

17  WARREN  ST. 

(opp.  City  Hall  Pork) 

N.  Y.  CITY  7,  N.  Y. 


SAME  PHONE  NUMBERS 

worth  4-0865-0866 


TYPE  “J" 
POTENTIOMETERS 


TYPE  "J-Jl* 
$1.25 

"altma  alima 
aSMt  MHt 
MM*t  lMK*t 
UM«t  11SK> 

MMt  SMNt 

MK*t  USKj 
UNt  2S«K* 
lSK*t  SMNt 
'MN*t  4MK* 
ISK't  lma«* 
MK*I  lma«t 
MK*t2maa«t 
UM*t  MK«  itmai* 
MM*t  TiNt 


14Mt 


aM-27K-2.tH  Hill 
7tOM-7MK>mKt 

(*)  ecr««<lriv#r 

•baft.  Ct)  Hkitk  typo- 


TYPE  "JJ' 
$2.95 


UMt-lMN* 
Eiwai-liiiait 

UN-UN*I 
Imaa  Imait 
,IN.4N*t 
lEWK  <WK« 
EMM-HSMt 

mrmw 
I  luk.iuk-mur 


OU/VMO  . $  .«« 

6AC7  . . .  .95 

7714  7  44 

0C3/VI10S  . t* 

6A07  . . .  1.15 

723A6  . . 22.50 

0D3/VI1S0  . :  .IS 

4AJ5  . .  1.50 

724A  . .  7.9$ 

1A3 . rt 

4AJ6  .  I.Sft 

774ft  .  3  9S 

IA50T  . 13 

UM  . 2.50 

U24  . 9.15 

Ita  . 17.50 

6660  . 75 

6C6  . 74 

725A  .  t.SO 

726A  . 14.95 

6CtC  . 74 

•01  . . . .  .is 

6H6  . 59 

103  .  3.9S 

1U3/S32A  .  2.9S 

1N2I  _  1.00 

6K7  . 63 

t04  . 10.50 

6$C7  . 97 

ftOS  . 3.9S 

lN2a  . .  1.19 

4SH7GT  . 79 

1N23  .  1.19 

6SH7  . . 79 

1N27  . .  1.6S 

7C4/1303A  . 75 

715/1301  19 

714  . SS 

111  .  7.45 

1723  _  2.75 

113  . l.ftS 

114  . 59 

114  .  7.79 

1T4  . . . 59 

lOY  .  130 

US  .  3.40 

2AJ  . . 95 

12A6  . . . tS 

114  .  1.4S 

2A71  . .  7.50 

12Ci  . 99 

2B22  .  2.95 

1 9JSGT  47 

2C33/IX233  ...  2.75 
2C40  _ _ 17.50 

12577  . 69 

1251701  . SS 

14M7  ,  .ym 

•32  .  7.15 

1.374  ,  •  SO 

2IM  .  2.75 

2ai  . . . .  7.95 

14i7  7« 

2J21A  _  1.50 

151  . .  .75 

1774  .  3.4S 

2a2  . .  9.50 

2127  . 14.95 

2304  . 65 

30  . 4t 

••4  .  1.50 

40711  ,  ,,  ,  4  40 

2134  . 29.95 

2J50  . 69.50 

4S  . 3S 

9S4  . 4S 

S3A  .  2. SO 

2J55  . M.50 

7IA  . 49 

1414  . .  1.9S 

2X2  . 19 

lOOTH  . 10. SO 

1419  . . . 7S 

2X2A  . . .  1.65 

1I3A  . 49 

1624  . .  1.45 

1625  . . .  1.65 

3A4  . IS 

.317/1291  . 62 

211  .  1.25 

227A  .  4.  SO 

1479  . . .  1.7S 

3124  .  4.95 

274t  .  2.95 

165S/6tC7  . . 17 

1146  . 95.00 

70S1  9S 

3C23  .  9.95 

3C24/24e  1.95 

304TH  . 13.95 

304TL  .  19.SO 

3071  . . .  3.50 

310A  A  74 

lOOS  .  S  IS 

3D6/1299  .62 

3171  .  4.50 

359A  .  I.IS 

371t  .  7  44 

1020  .  2.50 

3777  . .  3.50 

3071  .  3.95 

S94A  ....  4  74 

31712  . „..10.SO 

4S0TH  . 44.S0 

9004  .  1.00 

46n/ilSt  .  6.50 

9006  . 7S 

4»2S/I16C7  .  6.50 

4136  . . _..14S.OO 

444A  .  t.9S 

531  .  14  40 

CI22  .  1.00 

CKS01X  1  00 

4137  _ _ 145.00 

S32A/I»a  _  2.95 

705A  .  2.95 

5671  _  4.69 

ILSft/4177  4  40 

5021  _ 19.95 

706AB  . „...19.SO 

ILCSft  ,  ,  4  40 

5777  _ _ _ 1.6S 

706AY.CY  . 27.50 

ilC4A  . .  4.S0 

5172  . „.19.50 

707A  .  9.95 

•IC47  .  6.50 

11302. 5/3B21 

7C27A  _ 

..  2.9S 
...  6.50 

FG90  .. 

4.9S 

G1316A 

...  2.50 

C1434A 

-.22.50 

GL446A 

-.  2.50 

C160S 

-.49.95 

MI-S31 

...14.50 

OKS9  .. 

.  .4S.00 

6K60  .. 

..u.ob 

OK61  .. 

...65.00 

0X72  . 

...65.00 

RK2S  .. 

-.  3.60 

mm/am 

RX233A/K33 
Vt90  . 

...  1.95 
_  2.75 

_  .99 

vtios 

.99 

VR1S0 

.iS 

VT127A 

.-.  2.10 

WU17A 

...22.50 

W16S3S 

Z7653 

...75.00 

....*•.00 

OrStr  N*.  BI-370 


AMERTRAN- 
TRANSTAT 
VOLTAGE 
REGULATOR 

Pri.  10)-I26  V:  S«c.  115/ 

1/60  a  250  VA.  Order 
No.  RE-<162. _ 

SOLA  CONSTANT  Rtf.$N.oo 
VOLTAGE  $19a95 
I  TRANSFORMER 

For  190-260V  to- 
pur.  OutMit  115V 

l.jT±l%. 

Order  No.  RE- 
41F5. 


DELCO  DUAL 
BLOWERS! 


Brand  New  Deico  dual  OELOW  COSTI 
blowera.  2100  rpm.  120  ^ 

cfm.  115/1/60.  ship  wt.  aV  00 
11  Iba.’  Order  No.  RE-  ^  ^ 

5405. 


WRITE  TODAY 
FOR  FREE 
B-PAGE  FLYER 
OF  OFF-PRICE 
VALUES! 

9 

lELOWCC 

M4 


WostiBflMUt  11SV  400  CYCLE  ILOWEI. 
Oriw  No.  RE-41SI.  TYh  H. . . .  0NLY$fJ0. 


RADIO  SHACK 

COIPORATION 

167  Washington  St.,  lofton  8,  Mast. 


ttwi«lmt  iiwiit 
•haft,  (t)  Knob 


BARGAIN  CATALOG 
Now  Available 

MICA  CAPACITORS 

(of  every  description) 


AraCROrT  ELECTRONICS 

ARC— 1%  ART— 13%  RTA  1B%  BC348'$ 

AND  COMPONENT  PARTS  FOR  ABOVE 

WRITB  OR  CALL  FOR  BULUTIN 

MERRICK  ELECTRONICS 

166-08  DOUGLAS  AVE.  JAMAICA,  N.  Y. 

Ri  9-5960 
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SEARCHLIGHT  SECTION 


FOR  THE  BEST 

IN  ELECTRONICS! 

TELEMARINE 

IMMEDIATELY 

AVAILABLE 

PARTIAL  LISTING 

COMMUNICATIONS  CO. 

FROM  STOCK 

OF  OUTSTANDING 

3040  W.  21  ST  STREET 

SURPLUS  COMMON/. 

B'KLYN  24,  NEW  YORK 

PHONE:  ESPLANADE  2-4300 

GROUND,  SHIP  &  AIR 

CATIONS  EQPT. 

CABLE:  TELEMARINE,  N.  Y. 

• - m 

COMMUNICATIONS 

MARINE 

TC8  X’mttr-Rec«lver»  for  Ship  or  Shore. 
TBK  HB*  (OOW.  Tranemittor  with  MO, 
Starter,  and  Sparaa. 

APN>4  Loran  Bqpt.  R-9A/APN>4  Recelrars 
and  1D>6A  A  (B  Indlcatora,  with  tubes, 
crystal,  etc.  Reconditioned  to  llke-new, 
WRITE  FOB  PRICKS. 

GO-S  100/121  W.  IF/HK  Ship  or  Aircraft 
Transmitter,  A1  and  A2  Bmleaion.  All 
New  with  Sparea 
ISS-AT  Mackay  IP  Ship  X’mttra. 
nWt  RMCA  Ship  Radio  Compase. _ 

EXTRA! 

Ff-104  POWCK  SUrfLIES  for  Rocoivor 
'  of  SCR-2M,  NEW,  with  Spare  Vibrator, 
Exaort>Fa<kod.  larfo  Quantity  Avoil- 
oblo.  WHtrtJOM  PRICES. 

MISCELLANEOUS 

ATD  Aircraft  Tranamlttere.  50  W.  A1  A 
At.  l.f  to  t.05  MC.  NEW. 

DZ-S  Direction  Finders. 

OP>7  Aircraft  Transmittera 
ZB-t  II.AS  Bqpt. 

SCR-tSS  Rcvb  a  X'mttnc  Bqpt.  Complete. 
RT-S/ARN-l  Altimeter. 

RADIOSONDES  AN/AMQ-IA  to  D.  New. 
PB-1SU  Qas  Engine  Generators,  NEW. 
w/Spares 

T-Si/ORC-t  Sound  Rancinc  Microphones 
for  locating  Artillery  Fire 
NAA  Underwater  Beacon  Equipment 
BD-ST-B  Swltchboarde,  telephone 
YY-t  Tape  Reels 
US-tt,  SS  Headphones 
AN-CRT>1A  Sonobuoys 


RECEIVERS 


BC-MS-Tl  Receivers  15  to  160  KC 
BC-074-Tt  Receivers  100  KC  to  20.0  MC 
RAK  Navy  low  and  Int.  Freq.  Receivers 
BBS  Navy  low  A  HF  Receivers 
BC-224  1.6  to  IS.O  MC,  similar  to  BC-848 
BC-SIX,  34t  1.6  to  18.0  MC  Receivers 
BC-IOM-A  166-200  MC  Receivers 

TEST  EQUIPMENT 

Prli!e  each 

TS-14S/CPIi-l  Synchroscope . flSfi.OO 

T8-48AP  Echo  Box .  M.OO 

BC-ltSS  Sianal  Generator,  16-40  A 

00-280  M&  .  350.00 

BC-331  Freq.  Meter  A  Signal  Gen¬ 
erator  .  110.00 

I.M-7  Freq.  Meter  A  Sig.  Generator 

w/AC  Supply .  100.00 

0RV-aOO38  Frequency  Meter,  236  to 

266  MC. .  lOOJM 

I- 148- A  Test  Set .  Write 

I-823A  Signal  Generator .  Write 

t,U-S  Radar  Test  Equipment  (Freq. 

Meter  A  Test  Oscillator)  465-4T6  & 

488.6-408.6  MC.  .  Write 

CRO-SA  GE  3”  Oecllloscope .  80.00 

180-B  RCA  i"  Oscilloscope .  80.00 

804-B  General  Radio  VHF  Signal 

Generator  8  to  830  MC .  350.00 

8I4-A  General  Radio  Ampllfler .  45.00 

78-B  SIg.  Generator.  Measurements 

Corp.  (No  Calib.  chart) .  55.00 

TN-17/APB-4  Tuning  Unit  for  APH-4  125.00 


FOR  SALS! 


39  UNITS  BC957A  RADAR  INDICATOR 


UNUSED 


ITHI  VHF  100-156  MC  60W.  AM  X'mttr 
for  110  V.  60/60  C.  AC. 

BC-707  VHF  110-126  MC,  60W.  AM  Output 
for  110  V.  60/60  C.  AC. 

SCR-384  Ground  Portable  AM.  Trans-Rcvg. 
Bqpt.  for  Field  Communlcationa 

8CR-533  VHF.  4-Channel.  100-166  MC 
Trans-Rcvg.  Eqpt.  for  Plane  or  Ground 
Communications. 

SCR-511,  Walky-Talky.  8-6  MC,  Crystal 
Controlled  Trans-Rcvg.  with  Plug-In 
Units  for  Freq.  Changing. 

98-200A,  2KW  Wilcox  X’mttr.  126-626  KC, 
8  Cabinets;  RF  Unit.  60-A  Modulator,  86-A 
Rectifier;  Al,  A2  and  A8  Emission. 

18  KW  GB  FM  RF  Amplifiers,  Type  BF-8-A, 
88-108  MC  with  separate  Power  Supply. 
NEW  UNITS!  Excellent  for  Increasing 
power  of  FM  A  Television  atatlona 
Write  for  Prices  and  descriptive  data. 

350  A  500  WATT  SOUND  SYSTEMS  for 
Airports,  Shipyards,  Amusement  Parks, 
Civilian  Defense,  Etc.  Write  for  Prices 
and  Uteratora. 


A 


ELECTRONIC 

EXPEDITERS 

SUPPLYING 


THE  NEEDS  OF  INDUSTRY  — 
QOYERNMENT  —  FOREIDN 
PURCHASINB  COMMISSIONS 
WITH 

COMMUNICATIONS 
EQUIPMENT,  RECEIVING 
AND  TRANSMITTING 
TUBES,  ELECTRIC  WIRE 

AND  CABLE . 

AIRCRAFT  ELECTRONICS- 
INSTRUMENTS^ 
HYDRAULICS 

PROMPT  ATTENTION 
GIVEN  TO  ALL  INQUIRIES 

Rotoii — Dun  &  Bradstreet 

^Jfeetumic  ^xptMvu 

Dept.  WW.  225  M.  Wabash  Avomoo 
Chkoo#  1,  iniiMis  •  ANdovar  3-M4I 
CsMs  AUdrsse:  "CLEXPEDITE”  •  TWXCOIIIO 


May,  7953  — ELECTRONICS 


SEARCHLIGHT  SECTION 


SAVE  ON  TUBES  BRAND  NEW  TUBES  GUARANTEED  TUBES 


PROOF 

POSITIVE 


Yes  here  is  positive  proof  that  advertising  in  the  SEARCHLIGHT  SECTION  of 
ELECTRONICS  produces  results!  Following  are  a  few  lines  from  some  letters  that 
were  sent  to  us  voluntarily: 

"Very  satisfactory  response  to  our  previous  insertions" 

"Continue  the  advertising.  We  have  had  a  great  many  replies" 

"Our  two  inch  ad  sold  $2,630  worth  of  equipment  in  one  week" 

"Ran  a  single  4"  ad  and  sold  all  equipment  advertised.  Thanks" 

"The  results  were  very,  very  good" 

Such  enthusiasm  proves  what  we  have  been  saying  all  along:  when  you  want  to  sell  sur¬ 
plus  new  or  used  electronic  components  and  equipment,  you  can  do  it  best  through  the 

SEARCHLIGHT  SECTION 
of 


ELECTION  ICS  — Mor,  1951 


RESISTORS? 


TYPE  JU,  JLU 

POTENTIOMETERS? 

WE'RE  LOADED  WITH  THEM! 


Absolutely  the  LOWEST  prices! 

Immediate  Delivery! 
Write  or  call  Resisco  NOW! 


SEARCHLIGHT  SECTION 


COMPETITORS'  TEAM  UP 

TO  BRING  YOU  ONE  GREAT  ELECTRONICS  FIRM  GEARED  TO  SUPPLY  YOU 
WITH  HARD-TO-FIND  PARTS  AND  EQUIPMENT! 


WRITE  FOR  FREE  CATALOGUE! 


PARTS  IN  STOCK  FOR  ALL  EQUIPMENT 


LOOK  AT  THESE  BUYS! 


LOOKING  FOR 
RADAR  EQUIPMENT? 
*  PARTS  ALSO  AVAILABLE 

I  AM/PPN2 

I  ABQ-t 

i  TPN-2 

APQ-13 
APSIS 

•PHI  APA-n 

APA-23 


HARD-TO-FIND  ITEMS 
IN  STOCK; 

3  APN.9 

I  BC-6II 

1  ART-1} 


TV  Cwaailc  CwndtnMnl 

$10.00  Value — $1  postpaid. 

Kit  ot  50  uat<1.  25  miuf  to  .001  mfd) 
Brand  new,  standard  brands:  orer  half  are 


tnniierature  conipenMated. 


Pltor-l'lTCll  MtlTOKS,  new . 117.95 

Mirito  gWlTt^lIKS.  new . 29t  sa.,  4  tor  1.00 

Special  Value  CembinationI 
9S4  ACORN  TUBES  A  SOCKETS 
Brand  per  or  4  sets  $1 

New  set  buy** _  I 

FLUX  MFIKK— L^U.’iator;  Tnw*  $4>Q-40U0  (lautM 
unitB.  llrsnd  d«w  $29.50 

METER  SPECIAL!  0-1  MA  METER. 

2'  round.  n«w.  boied . $3.95 

AitC-4  complete  with  tubec.  leM  dynAmotor. 

Excellent  condition  .  29.50 

LIP  MICROPHONES.  MC>419.  brand  new.  .9$ 
TUNING  KNOH8  for  DC  454  nnd  aU 

Command  Recelreni,  ftblpped  Dpd . 99  M. 

TKLEI’HONE  HANDSET  HANGERS. 
pnwtraid  .  1.98 

MIDGET  POWER  TRANSFORMERS  I 

110  V.,  50  cy.  primary.  I 

150  V..  30  MA  Mccondary.  70^  ba.  1 

6.3—1  Amr  “*•  '  ' 

PH  for  ' 


TEST  EQUIPMENT 
DRASTICALLY  REDUCED! 
T$-47/APR  TS-204/AP 

TS-39/AP  IE-17 

TS-12E/AP  IE-19 

TS-Ul/AP  1-56 

TS-U3/U  1-72-J 

TS-U4/AP  Model  13  CEC  Si< 

7)0A  UHF  Sig.  Gen. 


PRICED  FOR  QUICK  SALE! 

Wn  2114 

51  Alt  Wallde  T.IMm 
lt(:-B49A  Itange  Calltaraton 
BC-73411  Interference  Ileducer. 

HC-9THA  Target  Tranamlttera 
H('-I203A  1‘uliie  Uenerators 
It(.'-12I2A  CoupllM  Heada 
IUMI59A  Target  Tranimllteni 
JIt-87A  Itadar  Junction  Box  and  CaMe 
AHaembiy 

Wilcox  5fodel  «02A  VHP  Kec<4rera 


TS-34  SYNCHROSCOPE- 
SPARE  PARTS 

•  Power  Troniformcr  KS-9213 
Retard  Coil  KS-9214 
Input  Tronatermer  D- 166633 
Network  D- 163435 


WIRE  OR  PHONtl 

WRITE  FOR  OUR  LATtST  CATALOG! 


Id  klta.  teat  equipment,  etc. 


HARJO  SALES  CO. 

*FORMERLY  CANDEE-AIRCO,  naw  combintd  with  ALVARADIO  SUPPLY  CO. 

Radio  ond  Electronics  Parts  &  Equipment 
4109  BURBANK  BOULEVARD — P.  O.  BOX  1187  Magnolia  Park  Station 
BURBANK,  CALIFORNIA 

PHONE:  Rockwell  B-2411  CABLE  ADDRESS:  HARJO,  Burbank,  CalH. 


Attn:  Schools,  Laht,  Hams! 

WE  PAY  MORE  for 
RADIO  PARTS  X  EQUIPMENT 

Ccwh  In  en  yeur  lurplui  eguipnient.  Or  we 
will  TRADE  tor  aemething  you  really  need. 

WRITE,  WIRE,  PHONE  TODAY. 


TELEPHONE 

RELAYS 


Cell  Centacta  WUICleaeat  Prlc. 

1}  CSM  ohma  lA  4  MA  22.22  aa- 

r  UMohma  1C  3  MA  SAtaa- 

1)  42M  alima  IB-IC  2.2  MA  2.72  ea- 

4)  C2MaliaM  lA-lB  4  MA  l-Maa. 

tiCSMohma  2A  4  MA  l-Moa- 

C)  MMolima  lA-lB  4  MA  S-Moe. 

7)  UN alHna  SA  2  MA  S.2Saa* 

CLARC  TYPE  O  HALF  SIZE 
SENSITIVE  TELEPHONE  RELAYS 
Cell  Cenlecia  WUI  Claae  at  Prtoa 

2)  SSWohma  2A  2  MA  22.2eaa. 

»  SSMehim  SA  4  MA  l-Moa. 

2)  fMialwna  IB-lC  2  MA  2.Maa. 

4)  UMahma  1C  4  MA  2.Maa. 

1)  MM  ohma  2C  S  MA  2.Maa. 

n  4tW  ohma  lA  2  MA  2.N  aa. 

f)  SIMahms  (NetM)  ACTUATOR  I-SSm. 

AJI  above  Hetay.  may  b.  nmd  for  ooatiouou.  duty 

operalioo  on  IIOV.  D.C. 

OTHER  TYPE  O  TELEPHONE  RELAYS 
1}  ISM  ohma  lA-lC  24arUV.  22.S6aa. 

2)  AMehma  lA  U  or  24V.  2.Uaa. 

CONTACT  SYMBOLS 

6.E.  Ralaya  «i;itl791- 111091*36  Coil- -lU.UOO  obma 
Contact.  lA,  IB  O^ratea  on  8  MA..Prlet  2I.S5 
Slinal  Whaaitek  Belaya  eKSDUS  Coll— S.noo  ohma 
Cnntacta-IA.  IB,  1C  Owr.  at  9  5U  Prioa— 22.75  aa. 
Laach  Ralaya  Type  10S5-8N-BF.  CoU— 14V.  425 
ohma.  Contacta — D.P.S.T.  Norm,  cloaed.  Rated 


^  966  BROAOWAV.  NEW  YORK.  19.  N.Y 
REctor  a-0264 
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WIRE-CABLE  TERES  PARTS 


CORDAGE 

CO-122  3  conductor,  ooch  #22A  WO  nooprcno 
iockol  330'  tonqlhs 

CO-127  ainql*  2tl4  AWG  brcddod  and  tlanod 
eoppot  braid  ahiold 

MULTI-CONDUCTOR 

2  conductor  AWG  12  7  conductor  AWG  It 


It  conductor  AWG  It 
t  conductor  AWG  20 
10  conductor  AWG  It 
22  conductor  AWG  It 


7  conductor  AWG  14 
14  conductor  AWG  It 
11  conductor  thioldod 
AWG  20 

2  conductor  AWG  It 

2  conductor  chloldod  AWG  10 

AMOUR 

DRIA-23  DHTA-lOO  FSIA-t 
SINGLE  CONDUCTOR  AWG  10 

■hioldod  cable  wllh  torminal  luq  each  end 
100'  and  130'  lonqtha 

WIRE 

AWG  It  copporwold 

AWG  2t  tinned  copper 

Beiielance  wire  AWG  32 

AWG  22  with  nylon  core  plostie  Inaulatlon 

LINEAR  WIRE  WOUND 
POTENTIOMETERS 

l&noo  Ohm  1$  W*tt  Sl.Tt 

20000  IS  2.N 

6  U  1.M 

IS0«/«witek  SO  2.1S 

XOOw/niteh  SO  2.U 

lOOOO  SO  2.«t 

l.M  I  IS  TS  2.M 

1.2t  .S  Mel  I*  Shaft  AR  “J"  l.lf 
1.20  200.000  1/0  8U  AH"!”  LIS 
l.M  200  1/t  SO  AB  "J"  Lit 


MICROWAVE  TEST  EQUIPMENT 
10  CM  echo  box  CAV  14ABA-1  oi  OBO-3, 
frequency  ronqe  2lt0  MC — 3170  MC8  Di¬ 
rect  readlnq  micrometer  head.  Blnq  pre- 
d.clion  scale  plua  t%  to  minus  t%  Type 
"N"  input.  Reeononce  indicator  meter. 
With  accessories,  spares  and  10  CM  di¬ 
rectional  coupler.  Brand  Mew. 


TUBES 


ICM  . 

2X2/173... 

»2t . 

tcI^sa'. 

MY . 

ISM . 

MSeec... 

13  U . 

4S  tpsc  ... 
WC  2tM  .. 

USA . 

tm.  tu... 
TllA . 


.2S 


3S1A . 

3SS . N 

3S7 . It 

CK  IMS.  .  At 
CK  1M7...  M 

lt2t . U 

lS2t . 2S 

23tl .  LM 

7131 . M 

mi .  LM 


CM  ... 
CK  7«... 
CllU  . 
HV  tit.. 
RK  71  . 


trF7  .. 

Ut  O 
IBl  OT. 
SA4  ... 
tU40.  . 
tKtOT. 
ITIB... 


4At 

L7t 

.73 


IS 

SO 

100 

200 

sso 

soo 

1000 


HI  VOLTAGE  FILTER  CHOKES 

.4  HY  4J  Amp  DC  3  ohms  1230  RICS  to 
qround.  New. 

1  HY  3.2  Amp  DC  3.3  ohm  GEttG4St. 
New. 

1.7-3  HY  2  AMP  DC  34.000  VDC  Grr34tA. 
New. 


SPECIALS 

tO-tt  Crystal  in  Holder  t2  JO 
Balloon  with  Hydroqen  Generator  $2.30 
300  Feet  Aerial  Wire  t2.00 


NAVY  ENTERING  TYPE  INSOLATOR 

Porcelcdn  flonqed  bowl  with  brass  red,  llt- 
tinqs  and  aluminum  shield.  Dimensions  414" 
hlqh,  t-S/lt"  OD  at  base.  Brand  new.  $4.30. 

10  CM  ROTATING  ANTENNA 

24"  Parabola  In  turret  3$0*  span  at  12  RPM 
DC.  motor  control  and  roTersl^  switch  Now. 


TIME  DELAY  SWITCHES 

1  Minute  IIS  VAC  $0  cycle  Ene.  la  Water- 

Cooi  Metal  Cose.  New  $3  JS 

cro  Bwilches  Contact  at  40-41-42  Becoad 
Time  Delay  110  VAC  Motor  New  $4  JO 
Thermo  Switch  30*  to  300*  T  US  VAC  •  $A 
230  VAC  0  3A 

Breaks  Contact  with  increase  ia  Tempera¬ 
ture.  NewBlJS 

CONTACTORS 

DPST  US  VAC  $0  cycle  IS  Amp  Do-Iea  Uao 
Starter  Westiaqhouse  $$.$3 
DPST  US  VAC  "AB"  #700  $S.$S 

RELAYS 

12  VDC  DPST  AUied  Control  Box  S2...$1JS 
24  VDC  DPTD  AlUed  Control  BID3$. . .  .BIAS 

24  VDC  3PDT  $  Amp . $I  JO 

110  VAC  DPST  1  Amp  Contacts  Struthers 

Dunn  eXA  1070 . $$JS 

US  VAC  DPST  Struthers  Duaa  CXA 

2t$T . $3.$S 

220  VDC  DPDT  Struthers  Duaa  CK.112a.$4J0 
230  V  SO  cycle  DPDT  G#.  I2HGAUAS.  .$4.00 

OIL  FILLED  CONDENSERS 

>  VDC  ■ash  Yan  |  MPO  VDC  Been  Tan 

433  .34  J3  .4  2333  L43  LS3 

433  .M  .M  .21  1333  LM  LM 

4M  L43  L43 1  .1  MM  LM  LM 

4W  LM  LM  J  43M  4.M  4.M 

4M  LM  LIS  .1  7SM  LM  LM 

METERS 

Portable  0-23  Amps  AC  Weeloa  #433  Broad 
New  $37  JO 

Bwitch  Board  Poael  B-IOO  Amps  DC  Weeloa 
#23$  with  100  Amp  Shunt  Brand  New 

$24.ts  equipment 

Wolkie-Talkie  2.3-4  J  MC 
MN-28Y  Bendix  Composs  Receiver 
BC-733  Glide  Path  Receiver 
DAB  3 — Direction  Finder 
RDF  Receiver  Equipment  200-300  EC  Fixed 
Tuned 


SWITCHES— BATHTUB— OIL  FILLED— MICA  CONDENSERS— POTENTIOMETERS.  SEND  FOR  CATALOG 


COMET  ELECTRONIC  SALES  CO. 

22  Washington  St.  Tel.  BEacon  2-7863  Brighton  35,  Mast. 


TERMS;  Mlnimssi  srSar  M.M  —  Mall 
srSari  pramptly  3lla4— All  sritaa  F.O.B. 
Batten,  Matt.  Sand  M  O.  ar  thatk. 
Sklsslns  charset  tent  C  O  D.  21%  da- 
aatft  raqslrtd  with  sit  C.O.D.  ardart. 


OIL  CAPACITORS 


4-600 .  1.85 

8-600 .  1  50 

10-600  .  2.50 

4-1000 .  1.50 

8-1000 .  2.50 

1- 2000 .  1.50 

2- 2000. .  2.00 

4-2000 .  3.00 

1- 2500 .  1.75 

2- 2500 .  2.50 

4-2500 .  4.00 

1- 3000 .  2.50 

2- 3000 .  3.50 

2-4000 .  5.00 

1- 5000 .  4.00 

2- 5000 .  10.00 

1-6000 .  600 

2- 6000 .  15.00 

3- 8000 .  35.00 

1-10  KV .  18.00 

1-15  KV .  30.00 

.25-20  KV .  15.00 

.5-25  KV .  35  00 

1-25  KV .  50.00 


TUBES 


204 A .  10.00 

304TL .  5.00 

803 .  3.00 

808 .  2.00 

814 .  2.50 

838 .  3.00 

849 .  10.00 

860  .  3.00 

861  .  10.00 

HEADSETS 

P-20 .  ...  3.00 

24,000  Ohm 

HS-30 .  2.00 

600  Ohm 

HS.18 .  1.50 

8000  Ohm 

CHOKES 

AMERTRAN .  10.00 

1  H-800  MA 

CHICAGO .  50.00 

.6/3  H— 3/.5  A 


TRANSFORMERS 


SOLA  250  VA .  30.00 

95-125/115 

SOLA  500  VA .  50.00 

95-125/115 

KENYON  575  VA .  10.00 

115/5 

AMERTRAN  525  VA  . .  25.00 

115/2240 

AIRADIO  1.5  KVA .  40.00 

115-230/3000 

AMERTRAN  1.66  KVA..  50.00 

115/3140 

STANCOR  1.25  KVA.. .  60.00 

115/5000 

THOR.  2  KVA .  75.00 

115/24,600 

AMERTRAN  2  KVA ....  75.00 

115/6200 

RCA  3.77  KVA .  75.00 

230/2900 

P.W.  5.78  KVA . 150.00 

230,  3  phMc/3400 

CHICAGO  12  KVA .  300.00 

230.  3  phM«/4000 


western  engineers 
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STerling  3-2715 


A 


1406  G  Street  N.W.  Washington  5,  D.  C. 

AVIATION  ELECTBONIG  EQUIPMENT 

ALL  EQUIPMENT  TESTED  IN  OUB  SHOPS  AMD  OUABANTEED  BEADY  FOB  INSTALLATION  IN  AIBCBAFT 
“"SptelaUgtig  In  instaUcrtions  of  Ibt  blghut  quaHty". 


#  ARC-1  — 50  chann«l  VHF  Trcmscviver  installation 

#  ARC-1  — 20  channel  VHF  Transceiver  installation 

#  ARC-1  — 10  channel  VHF  Transceiver  installation 

#  ARC-3  —  8  channel  VHF  Transmitter-Receiver  installation 

#  AHC-3  — 24  choimel  VHF  Transmitter-Receiver  installation 

#  SCR-522 —  4  channel  VHF  Transceiver  installation 

#  ART-13  — HF  Transmitter  instoUotion 


e  R89B— ILS  equipment 

•  BC  733D — ILS  equipment 

•  MN  53 — Marker  Beacon 

•  SCR-269G — Radio  Compass 

•  ARN-7 — Radio  Compass 

•  BC  640 — VHF  Ground  Station 

•  Dynomotors— all  types 


LET  US  HAVE  YOUR  INQUIRY— PROMPT  ANSWER— QUICK  DELIVERIES 

Buyerg  of  Surplus  Arlatioa  Electronic  Materials,  send  us  your  Ustll 


F  AMERIC 


137  Hamilton  St.,  New  Haven  11,  Conn.  Phone:  Spruce  7-2513 
New  York  Phone:  Lixington  2-6254 


IN  STOCK 

FOR  IMMEDIATE  DELIVERY 

BRAND  NEW 

JAN-C-25 

CAPACITORS 

CP53— CP54— CP55 
CP61— CP63— CP65 
CP67— CP69 

Every  "E"  A  "P"  Characteristic 
Item  Listed  In  Jan-C-25 


400-CYCLE  TSANSFORMESS 

WMt.  Tnn.  iiotud  In  Mien.  Unk.  emMS 
earn,  rnnnnii  wirn,  Mien  Innul.  Apoftn.  4n 


earn,  rnnnnn  wIrn,  Mien  Innul.  Aniftn. 

aL-AMMa  PH.  m.  IISV.  lATVA.  a00-l40Q 
8K.  10.8V  a  lOA  8.5  •  8A  8V  •  4A..84-8i 
L-488I80  Mntn  Vrl.  IISV.  800C.  aSOVA.  Hnr. 

888  *888  811.  Trnnn.  6.8  V  dtA  8.8V  e..l.aA 
A  6.SV  0  .600MA  S|L"  n  tTst  n  .M-8S 

888-T884  811.  Trnnn.  6.SV  •  88  A.  6.88  •  lA 
(Oil  Fillndl  8  8/64  n  8  1  { /U  s  8  U .  .  .  .  .  .  j¥8.M 
88a-Ta88  811.  Trnnn.  8.SV  0  .ITSA.  6.SV  • 

i:l‘  .W  8*A.*i:8^  S  V.A^.o*  V*8.“a?1A 

Aa'TW^Vl?.  Trnn*  8.^'  k  ‘  8.o'a.’8.6V  lo'.^ 

*8^21*  V.!2S!  %5/ir  SLrt 

CT  0  .0851^  040/CT  «  .8S4A.  1810/CT  0 

.IStF  140O/<fT  a  •>''4ABM(n3%»44t  88;* 

888-Ta81  Auto  Trnnn.  I15V-380  to  1600  CM. 
.4.8SA  Tnpn  (or  87,  101,  106,  108,  111.  118, 


.n.BOA  xnpn  lor  ut,  iui,  iuu,  lun,  iii. 

IIS.  IIS,  116,  117,  ll8,  lie,  181  8^  B- 

8il-Tae4^lnnlnUnn  Trann.  ITt.  IISV  880  to  1600 
C88,  8.1.  IISV  •  .800A  8  B  8  l/»8“  »  •- 

88a-7>6a  Ann*  AItvn  •fmmm.  l>rl,  IISV  8TO  to 
1600  era..  8ne.  700V.8MA.  1.6V  0  SA  8- 
a  1/88  B  a  l/lf- . 88.48 

^vV-*s2i  <‘<ir«?i» 

8  *48884* 8?l.*‘^rton’.  ’utod’in  'sW-j/AMl'il  ^.88 
8.8  Mator  S8MTS0180A  1000  Of  1880 


SOUNDTRONICS  LARS 
«S2  Arch  St.  Phlla.  S,  Pa. 


RELAY  SPECIALISTS 

AUTHOAlIiO  FACronV  DISTBI6UT0PS 
ISTAUTMint  OUNN  POTTln  A  BHUMtlltO 


RADIO  DEVELOPMENT  &  SALES  CO. 

12  1  ATIAHTIC  AVI  UllTlRS  0488-aKl7H  I  N  Y 


CP70  CAPACITORS 

•'E"  A  Characteristic 
600  and  7000  Volts 
••V  and  "E"  Terminals 

O’DEL  ELECTRONICS 
CORPORATION 

293  WEST  BROADWAY 
NEW  YORK  13,  N.  Y. 
WOBTH  4-2176  WONTH  4-2177 


SHEET  METAL  MACHINERY 


NEW  i  USEO-COMPint  lINf  OF 

Boa  Brokat  P'aat  Braka%  Not<Kari  StiaotS 
PwncKvt  tolls  Spot  Waldan  —  Di  Aero  Ppito 
WK»tn»-y  Equipment  Ptc'- 

B  D  BROOKS,  INC.  310  AHantt*  Ava 

Boston  Most  Trt  HAncotk  6  S700 
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r  24  HOUR  N 
DELIVERY 
FROM  STOCK! 


Our  stock  of  mors  than  a 
million  rslays  —  in  ovsr  a 
thousond  diffsrsnt  typss 
—  is  ths  world’s  largest. 
Don’t  delay  your  prc^uc- 
tion  for  want  of  large  or 
small  quantities  of  reloys 
of  any  type. 

TeImphoM,  wire  or  write 
for  quotations. 


COMMC 

in  June,  the  Annual 

BUYERS  GUIDE 

Issue 


It  is  the  only  one  of  its  kind — containing 
information  that  will  keep  design  engi¬ 
neers  and  purchasing  agents  coining 
back  time  and  time  again  throughout 
the  months  to  come. 

And  these  men  will  find  as  complete  a 
listing  of  dealers  in  surplus  new  and 
used  electronic  components  and  equip¬ 
ment  os  exists  anywhere.  Many  of  these 
dealers  are  already  planning  to  be 
represented  with  outstanding  advertise¬ 
ments. 

Moke  sure  that  your  advertising  appears 
in  the  GUIDE  —  appears  where  it  will 
keep  selling  for  you  month  after  month. 
For  further  information  contact  your  dis¬ 
trict  representative  or  write  the 


Searchlight  Section 

\ 

ELECTRONICS 

330  W.  42nd  St..  N.  Y.  36.  N.  Y. 


MiW  AMD  MORI 
COMMfHfNSfVr 

1953 

RiLAY  SALIS 
CATALOG 

MOW  SIAOr 

Be  term  fo  —nd 
for  yoer  copy 


\  floloy 

^  '  I3»  W.  CHKACO  BVL 
Dirr.  4,  CNICAM  n.  lu. 
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sm . 

IJf 

mr . 

4je 

toe . 

5.75 

MU . 

1U.M 

aoM . 

Ufrtte 

OtM  ... 

WrHa 

tan... 

WrHa 

ton _ 

WrHa 

eiN....  .. 

WrHa 

tui...  .. 

WrHa 

•U5 . 

WrHa 

TfM . 

WrHa 

1005 . 

S.7S 

tfM . 

5.25 

seal . 

1.25 

M3 . 

LU 

MM  . 

.H 

Aoue . 

i2je 

Ct2  . 

ue 

CC2A. . 

I.H 

Clio . 

S.M 

CC2C . 

2.M 

Ct2T . 

1.H 

ecu . 

LJS 

CC2SC/f2T.. 

2Je 

CLCIA. . 

•.H 

UXIS. . 

IJt 

CLClO . 

2.M 

CLCOA . 

S.M 

CLCU . 

T.M 

CIXCC . 

.  UM 

rciT.. 

.  17M 

FOS7 . 

.  22.M 

JAN  TUBES 


Mi7 . 

•WTY . 

•M.7 . 

MN7  . 

(VMT . 

•VMTY . 

•XSGT . 

7A07 . 

7CM. . 

MV  . 

UAU7 . 

lUMT . 

UlUV . 

UM.7 . 

UM«7 . 

ixun . 

nsM . 

MT . 

3M7CT . 

MU.  WC . 

Ml-C . 

MU. . 

mA. . 


.71 

M4T1. . 

7J1 

Ml . 

17  J* 

JS 

M7A . 

4J0 

•M . 

SJO 

.75 

tUA. . 

1.71 

•17 . 

IJi 

1.75 

lUC . 

2.71 

us . 

JS 

.71 

tUA. . 

1.25 

501  . 

MJO 

.M 

1270. . 

4JI 

OMA . 

IJi 

.75 

I71A . 

.75 

S72At . 

tJO 

.75 

154A . 

t.M 

t74 . 

JO 

.1% 

4UA  WC..... 

1.25 

554 . 

J1 

JO 

417A. . 

U.M 

MS . 

J5 

.75 

4400. . 

5.M 

MO  . 

2.M 

1.71 

4SaTL . 

UJO 

uu . 

J5 

M.M 

471A. . 

S.M 

1025 . 

J( 

M 

70e-A/B/C... 

M.M 

UM . 

.M 

ua 

Ttao. . 

SJO 

UM . 

JS 

M 

7U4A. . 

.7% 

un . 

.70 

M 

7t7A. . 

7.M 

uu . 

.70 

.71 

TOtA. . 

4.M 

2tM 

us 

.71 

.71 

Tlt-A. . 

717A.  . 

4J0 

us 

5SU/rC2I5A 
Uaa-C  . 

TMt 

27  JR 

TUCV . 

MJO 

1041 . 

7.M 

•JR 

724A . 

5.75 

5054  . 

teM 

kM 

72iAV-«V... 

UJO 

B4M. . 

15J0 

UR 

MIA. . 

JS 

M70 . 

4  M 

rue 

002 . 

5.75 

MM . 

3.74 

4.M 

K::::::::: 

2Jf 

Mt7 . 

4ja 

4ja 

InJt 

5002 . 

3.M 

7.M 

7.M 

STtl . 

3  M 

1.73 

lua 

•20  . . 

.75 

5720 . 

7Jf 

•2M. . 

12.M 

5744 . 

us 

102  WARREN  STREET 


ROSE  PRODUCTS  COMPANY 

•CtMr 


MVjMfc,  .. 

MvS*  .... 

KC4 . 

I 

miM  . 

■•U7. . 

«M»  . 

mn  . 

axm  .... 

SMHA 

WLMI. . 

wunn.... 

wlBK.... 

SSL::;;: 

WXCM _ 

»APt . . 

UMOV.'.";:.  _ 

Si::::::::  "3 

HJH .  43i 


NEW  YORK  7,  N.  Y. 


SPECIAL  VALUES! 

WRITE  FOR  PRICES 


APR4  with  toning 

AS38 

units 

BC639  with  RA52 

APS3  components 

Rectifier 

BC1306 

TS184/APS13 

PEZ37 

BCdll 

BC433G 

SCR714  (BC1137) 

TSSl 

Dynomotor  DM28 

MG1S3 

(lorge  quantity 

TNld,  TN17,  TN18, 

aToiiable) 

TN19 

BC37e 

LP21LM 

BC1033 

BC638 

TS69 

APS13 

RA42 

TS92 

ARN7 

RTAIB 

BC1277 

SCRTHFAG 

CRT3 

BC1287 

SCR619 

MPIO 

lEltA 

TS  100/ AP 

MN26Y 

MN28C 

TS159/TPX 

COMBINATION  SIGNAL  GENERATOR 
AND  FREQUENCY  METER 

Freq.  range:  I $0-200  MC..  ciytlal  cali¬ 
brated.  Hat  separate  30MC  signal  output, 
crystal  cal;  3 -stage,  AF  ampliner.  Power 
measurements  by  built-in  VTVM  circuit  0-1 
MA.  meter  at  2-range  voltmeter.  Built-in 
400  cps.  voltage  regulated  power  supply. 
New  . |Cf.9S 

RM  29  with  the  TS-13  handset 
I14J5  ea.  2  for  $27.50 

RL-42  Reversible  Motor  with  antenna  reel 
and  clutch,  used . $2.95 

TSIO  TEST  UNIT 

Complete  with  attenuator,  indicators  and 
350  ft.  of  coaxial  cable.  Originally  cost 
$300.00  .  .  new  condition  .  .  ONLY  $14.95 
Plugs  .  . .  large  quantity  available  .  . .  write 
fur  prices  I 

IM  171  MC277  UlOU 

170  172  ART-13-U<U 

Writ*  tor  our  now  I9S3  catalog! 

Skipeieett  FOR  wurekouse.  20%  Deposit 
ea  enters.  Minimum  order  SS.OO.  Illlaois 
rwidents,  udd  regular  sales  tux  to  remit¬ 
tance.  Prlcos  toblict  to  cbonge  witkoat  aotteo. 


R  W  ELECTRONICS 

Dipt  EL  1712  14  S  Michiqon  Avc 
Chicago  16.  ill. 

PHONI  MA.t.si.n  7  9174 


/?ADIO  Surplus  Buys 


CRYSTALS 

.  .  In  FT  241-A  Holders  - 
Pin  SPC.  Marked  54th  OR 
72nd  Harmonic  MC  Freq. 
Listed  below  by  fundamental 
frequency  with  fractions 
omitted. 


rOllOWINO  CUVtTALt  AVAIUtgil  IN 

FT  243  HOLDERS  PIN  SPACING 

4«U  ,  SI27.I 

4240  I  5205 

42M  I  1215 

1455 


4510 

4550 

4555 

4150 

4170 

4440 

4445 


4M0 

4505 

5051 


1557 

5400 

1750 

U52.5 

1075 

5071.1 

5140 

0550 

0525 

5550 

0700 

0021 


5571 

5575 

7550 

7410 

7750 

7575 

7550 

0271.5 

5250 

5410 


1 1  for  S10.00.  Postpaid 


PUAK  ENClOSi  FULl  AMOUNT  WITH  OtDEII 
QUANTITIES  AVAIUklU 
WRin  FOR  VOUt  RiOUIREMINTS 


C  &  H  SACES  CO. 


^IOJM5WS^MTMlMIM^T^^MUOI|l^^aiirJ 


TCLCPHONtt  125.  SB 

liiter-cesimunleetleii  handiilt,  twe 
wire  system.  liietBOed  Twe  S  velt 
batteries.  10  ft.  ef  wire  and  sIm- 
els  sririnf  Instructions.  AdOltlenal 
wirs  I  ssnt  ear  ft.  or  $25.00  oar 
mile.  Complete  list  of  tetesbene 

Krts.  handsets,  may  note— eem  men 
_  ttary— and  dial  teNehenes. 

— >  switehbaerds.  ets.  Write: 
Tateeheaa  Cnfinatrine  Ca.,  Deft.  14,  Simeeen.  Pe. 


Prompt  ANSWERS 

to  business  problems  .  .  . 

k  A ISCELLANEOUS  buiinesi  preblemt 
'  '  are  dally  beinq  oolvod  quiekly  and 

aasily  by  tka  uia  of  tha  Saarchllqht 
(claulflad  advartiiing)  Soctioa  of  thio 
and  othar  McGraw-Hill  publicationi. 

Whan  you  want  additional  amployoot, 
want  to  buy  or  loll  utod  or  lurplue  now 
aquipmont,  wont  additional  products  to 
menufoctura,  look  additional  capital,  or 
kevo  othar  buiinou  wonts  —  advortito 
thorn  in  thn  Snnrckliqht  Suction  for 
quick,  profitablo  rotulti 

Amoricon  Machinist 
Aviation  Woak 
BueinoN  Woak 
But  Transportation 
Ckamkal  Enginoarinf 
Ckamical  Waak 
Cool  Aga 

Construction  Matkadt  S 
Eqaipneont 

Eloctrical  Construction  4 
Mointannnca 
Eloctrical  Morckaaditiag 
Eloctrical  World 
Eloctronict 

Eng.  4  Mining  Journal 
E.  4  M.  J.  MorkoH 
Eoginooring  Nowt-Rocord 
Factory  Mgt.  4  Moiotanaaao 
Float  Ownor 
Food  Eagiotariog 
Naclooaio 
Powor 

Product  Engioaoriog 
Toutilo  World 
Woidiog  Engioaor 

C/ossfEod  Adrorthlag  OfvMon 

McGraw-Hill  Pablltlilag  Co. 

330  W.  42ad  St.,  Now  York  Cfty  3d,  N.  Y. 
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May.  1953  — ELECTRONICS 


SEARCHLIGHT  SECTION 


W«  hors  on*  oi  Ih*  lorgMt  ■locks  ot  spockd  yarpoM  taboo  la  Ibo  Usltad  tMtas 
for  louBodlolo  ■Upmoat  Wo  toll  taboo  oalp  oad  coasoqaoallp  oodi  ordor  foeohfo 
ladhrldual  anoatloa  fron  tabo  ■pockiUsta.  Wo  soU  oaly  aow  taboo,  otoadard  brcnda. 
ollbor  JAN  or  conaaordol  apoclficatioao  dopoadlag  oa  •toeks  oa  hcrad. 
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acS*. . i«  Rsi» .  14.W  yi|A .  am  imo. .  f! 


CHECK  AND  COMPARE  OUR 
COMPLETE  STOCKS 


tiem.  Pnmpt  nplht  to  off  Inquiim. 


RC-103&AN/ARN-5  ILS 

Now  In  origlNol  cortaNt.  Cowiploto. 
CoNaliti  of  oH  occouorloa.  olof  AS- 
27A,  RMt/ARN-S  onO  SC-TISD. 
Moolfiod  to  ftaf  alarm. 


TBS  4  &  5,  NEW,  COMPLETE 

IE.17  TEST  SET 
AN/ARN-7  COMPLETE 
SCR-2n  COMPLETE 
AN/ARC-1  VHP  EQUIPMENT 


IMTH  .  . . . 
Hviioa... 

VT127 . 

VTU7A... 

111 . 

2MTH.... 

2MrL . 

n»A . 

MAA . 

M«TH . 

M4T1. . 

M7A . 

IIAA . 

IMA . 

>MA . 

til  A . 


BC-411  &  BC-721  HANDII 
TALKIES,  Plus  SPARE  PARTS. 
Quoatify  ovoilablo. 


AN/ART-13  EQUIPMENT 

ATC  XMTR  T-47A/ART.I3  XMTR 

T-47/ART.13  XMTR  CU.24  ANT.  LOAD 
CU-25  ANT.  LOAD  DY-11 A  12D7MaiYr 
MT-2S3  MOUNT  0-16  LFO 
MT-2S4  MOUNT  ATC  DYNAMT’R 
SA-22  ANT.  LOAD  C-87  CONTROL  BOX 


AN/APG-13A  RADAR 

Aboolatoly  comploto,  brood  now 


NEW  YORK  4,  N.  Y. 

Coblo  Addross:  FOXCROPT 


11  STATE  STREET 
Phono:  Dlgby  4-3192 


AN/APN-2  MG-153 

SCR-729  Now  APS-2,  3,  A  15 

TA2J-24  Componcnlt 

RTA-IB  AN/ARC-5  VHP 

BC-1016  SCR-274  A  ARC-5 

APA-S  INDICATOR  ComimoiI  Egnpa’l 

APA-11  INDICATOR  R-4/ARR-2  Rocoiron 
APA-17  RADAR  BC-A40  VHP  XMTR 

HS-33  HEAD  SETS.  SCR-510 

NEW  SCR-S22 

MG-149F  A  H  MG-1S3 

SPARE  PARTS 

SCR-720  SCR-S22 

SO-7  AN/ART-13 

AN/ARN-7  AN/ARC-1 

SCR-269  BC-611 


COMPASS 


Wl  MAIMrAIM 
ou*  OWN  puuy 
IQUIWD  TtSriMe 
LAtOKATOIIY  TO 

rnr  amo  quaiuhtu 

ANYTMIMO  Wi  UU 


if  I  Communications  Company 

393  6RIINWICH  STRUT 
Niw  YORK  13,  N.  Y. 

CABU  ADOMtSS:  COMPRAOlO,  N.  Y. 
AU  PHOmS:  BKKMAN  3-4309 

TCS — Collins  mfd.  Navy  radiotelo- 
phones  for  shipboard  and  nnobile  use, 
complete  with  all  occessories  for  op¬ 
eration  from  12,  24,  110,  230  volts 
d.c.  and  11 0  or  220  volts  o.c. 

TDE — Navy  or  commercial  marine 
transmitters,  complete  110  &  220 
volts  d.c.  and  o.c. 

TBK — Navy  high  frequency  transmit¬ 
ter,  2-20  mcs;  500  watts  output.  Sup¬ 
plied  complete  with  m/g  and  starter 
for  d.c.  or  o.c.  operation. 

TBM — some  tronsmitter  but  with 
speech  input  equipment  to  give  350 
watts  phone. 

TBL — Navy  all-wave  transmitter;  350 
watts  output:  CW  and  phone.  Sup¬ 
plied  complete  with  m/g  and  starter 
for  d.c.  or  o.c.  operation. 

TAJ — Novy  internnediate  freq.  trans¬ 
mitter,  175-550  kcs;  500  wotts  out¬ 
put.  Supplied  complete  with  m/g  and 
starter  for  o.c.  or  d.c.  operotion. 

TBN — 200-3,000  kcs,  complete  with 
220/440  volt,  3  ph.  50-60c  power 
supply — conservotively  rated  at  1  kw. 
output. 

SCR-284 — The  famous  mobile  and 
ground  equipment  station  for  field  use. 


complete  with  all  accessories.  Range 
3.8— 5.8  mcs;  20  watts  cw,  5  watts 
phone.  , 

SCR-510 — Mobile,  portoble  FM  radio 
station.  Operates  from  6,  12,  or  24 
volt  dc  supply.  Frequency  range:  20.0 
to  27.9  mcs. 

SCR-610 — Some  as  SCR-510,  but  with 
built-in  speaker  ond  range  of  27.0- 
38  9  mcs. 

SCR-52B — Mobile  FM  radio  station, 
operates  from  12  or  24  volt  dc.  Fre¬ 
quency  range:  20.0-27.9  mcs. 
SCR-42S — Same  as  SCR-528,  but  with 
range:  27.0  to  38.9  mcs. 

MAG—  10  cm.  PORTABLE  LINK 
RADAR  tronsmitter  receivers,  6-volt 
operation. 

RADAR  BEACONS 

AN/CPN-6 . 3  CM. 

AN/CPN-B . 10  cm. 

YJ  end  YG . for  ibipboerd  mo 

AN/CPN-6 . 3  cm. 

AN/CPN-B . 10  cm. 

AN/APS  2,  -a'^3,  -AP$-4,  ond 
-APS-1S 

SA,  SF,  SG,  SD,  SJ.  SK,  SN,  SQ— both 
equipment  ond  spore  ports 


To  iMsrc  Hm  flRMt  of  Mfvks  asd 
qmlitv  of  mcrchoiidiM,  w«  bovt  jwt 
rccMtIy  put  lata  opurotieu  our 
rocouditionino  and  functiou-tMting 
ptant,  compwto  with  all  facilities. 


EXPORT  INQUIRIES  INVITED 

Ws  tvry  an  unuMially  larit  itaet  at  AIrtlaa 
Caulraant.  Test  Eaulawanf,  Radar  Sats.  Ns. 
wntt  tar  aur  law  prlaas  and  aaoialata  lalaraia- 
tloa.  Wa  laraltk  Imaisdlats  aaiwan  ta  ail 
Insalrioa.  Writs  tsdayl 


VI I  ELECTRONIC 
^  U  INDUSTRip 

2033  West  Venice  Blvd. — Dept.  E-23 
Los  Anfeles  6,  Colfornio 
Phone:  ktpublic  3-1127 


SPECIAL  PURPOSE  ond  TRANSMITTING  TYPES 
WRITI  FOR  OTHER  ITEMt  6  UNLISTED  PRICES 


TUBES 


ELECTRONICS  — Aloy,  1953 


SEARCHLIGHT  SECTION 


All  kinds  of  surplus  •loctronic 
•  quipm«nl  and  compononts- 

ELECTRONICRAFT,  Inc. 

S^ilburn  St.  EronxvilU 

BRonxvilU  2-0044 


JAN  TUBES . . .  JAN  TUBES 


WANTED 

LOBAIfl-4iieIadia«  APM-t.  Anf-4,  DAM. 
•te. 

BADIOTELEPHOm — lot  thipboord 
up  to  100  wotta  output — such  os  TCP. 
TCO,  TBC,  ET-Mll  ole 

MABmE  MOTOB8— 33  or  110  V  DC  op  to 
S  HP 

ICABOfE  QEIfEBATOBS— 33  or  110  V  DC  op 
to  10  kw 

BECnViaS— <wilh  Marteo  "1.S  to  3.  mg“~- 
enid  broodeent  bemda). 

ILECTRONIC  COMPONENTS  and  EQUIPMENTS 

Swirf  year  IMings  tog»th*r  with  condition 
and  best  pricor  todoy. 

W-38SS,  Blectronlco 
ISO  W.  42  St..  New  York  24,  N.  Y. 


WE  ESPECIAUY  HEEDt  APAIO,  APm, 
APB4.  APt4.  ASCI.  ABC3.  ABTIS.  KtC. 
BCS31.  BC343.  BC34B.  BCtll.  SCTSl.  DT13. 
DT17, 1100.  LMIO  to  LMlt.  MGldtF,  M014SH. 
paid.  BI/ABin.  BSA/ABHT.  SCE710C. 
TCI.  TITIO.  TlflT.  THIS.  THIS.  TlfSd.  Tt3. 
TS13/AP.  T833.  T13S.  TS4S.  TITS.  TETt. 
TS103.  T8147/DP.  TtldS/OP,  T8173.  TS174, 
Ttl7S.  TS3S0.  Tt3Sl.  TS333.  (ICT.  IF.  lO. 
SCr.  SDO.  SF.  SO,  too,  SO  IISV.  SO  a.p.a. 
Sotorua).  and  all  typaa  ei  Howlolt  Packard, 
Oanorol  Sadie  Co.,  Mooiuromoata  Corp.. 
Boentoa  Sadie,  Forria,  Looda  A  Morthrup, 
and  otbor  taat  oqulpaont. 

Plooao  atoto  aoeurte  daacrlptlen,  eendl- 
tloa,  and  your  lowoat  prtoo.  Acploln  Bodl- 
iicatloaa,  li  any.  Wo  pay  iroiqbt  chargoe. 
PUSCHASma  AOEHTS,  ENOnfEESS.  EX- 
POBTES8,  OfDUSTSlAL  BUYEBS,  DEAIEBS. 
AMD  OfDIVIDUALS,  Plooao  aoad  ua  your 
roqulromonta. 

WRITi  FOR  OUR 
LATiST  SURPLUS  CATALOG 


SliJvTsd!.*!  .41  **** . its 

Suii  ••  ••  »’»•  . wfQ? :::::  iS 

JUTH . 1444 . TS  mJ7 . M 

Rated  Rniit  P.O.  Ord«r.  F.O.S.  N.-  Y. 

ALLIED  ELECTRONIC  SALES 

74  Cortlandt  Stroot  Now  York  7,  N.  Y. 
_ Pfcono  BArctoy  7-SB3P— SB40 _ 


WANTED 

•  AM/TBC-1  EquipaMnta. 

•  T14  Tranamittora. 

•  BIS  SoeolTora. 

•  TB33  Toat  Oacillatoia. 

Amy  condition  or  quantity 
W'SSSS,  Elactronica 

330  W.  42iid  St.  Now  York  34,  N.  Y. 


4PDT  RELAY 


WANTED 

Fadtrol  typ« 

10  Voica-fraquMicy  Ritifart 
Sifiial  Corps  typo  TA-S/FT. 

W-4S14a  BUotronloa 
tSD  W.  4S  St.,  N«w  York  SB.  N.  T. 


a«.B  vOc  coil  BBO.  soq,  489  ohm..Ba.»» 

PILAV  3PI7T  34  v<lc  390  ohm  Clar*  Typo  K.  R.TB 
PBLAV  4PDT  13  vtle  70  ohm  mltWot.!;...  l.TB 
riMI  DliAV  rwlav  CraiMr  TU3-180S  llTv.  .17.90 
PACK  CONNRCTOP  19  pin  Amptiml  «  30- 1 91. OB* 
B  BAND  CONVRPTBP  CO-4BABW  10  em.BB.BO 

IBOLATION  xrOPMBP  39  watU  119w  prim.,  aac. 
ll»v  or  139V  A  6.3.  .45A  tap  3 WaS VkaS" . B.4B 

BBLBVN~IF8  119/00  V  400  orclaa . It.OB 

BLOWtP  MOTOP  400-lBOOC7e  1 19v  BAD  JSIC.T.OB 
BILVBP  TPIMM8P  Elia  T83A  1.9-7,  7-49.  .  .  .364 
LINK  mobtta  xmtrn  #95i;pM  80-40  MC.  .  . BBO. BO 
BUBMINIATUPP  tutia  aorkat  9  pin,  100  for  10.00 
POWRP  XPPMP  760vct  175  ma.  5«9.B.  3te4.4.tB 
CNOKR  4H  70  ma .  .004  8H  70  ma  110  ohm. 804 
VAPIAOLB  3-19  mmf  Mammar.  Hr  1  ahft.004 
PL-144.  80-134,  P1.-08.  AN-3loe-10a-2a.  B3-1H 

BIPTCHBP  OLAMPB  036A,  096B.  026C . 8B4 

PUBRBi  3a8.  ape,  mOl,  fm,  mlkaa,  awlUrhaa,  l_pota 
OPAPtB  for:  BC1306A,  MKll  Ra^r.  AN/TPN-2 
8<Ps  .003  Oilvar  Miaa  CMSO.  Aak  for  bullaUn. 


WANTiO 

ART-18,  ATC.  DY-I*.  DY-1T,  ABC-l, 
ARC-S,  APN-0,  APK-4,  APR-S,  TCS, 
BC-S48,  RC-SlS,  BC-$4«,  Teletype  T8  and 
I  Teel  Pkiulpment;  I'SAF,  810  CORP8 
Hopply  t'ntiUoae,  Manuale. 

ALLTRONICS 

Box  19,  Boston  1,  Most.  Richmond  2-0914 


PHOTOCON  SALES 


EMPIRE  ELECTRONICS  COMPANY 


WE  BUY  AND  SELL 
GOVERNMENT  SURPLUS 

atcctrenic  componcats,  anits,  wira,  ate 
Yoar  Inqairlat  fnvitad 

LAFIROW  BROS. 

M  Hsffntr  St.  Clnetnnatl  33.  OMa 

KMy  1291 


PradaioB  taal  ognlptoagt 
Special  Purpooo  taboo 
Control  tranaloiasaia 
Solayna,  Bynehroa 

THE  OVERBROOK  COMPANY 


SCUitory  communicertlona  aqulptoont 
Job  lota  ei  oil  condonaora 
Pula#  tronalonaaiB 
Malata,  Baloya,  Auteayna 

Overbroek,  Maasachuaetts 


WANTED 

sons  Ttlesheea  Soltehticardt,  BOIM  Tsitaraph 
Swttchbaards,  BD  M  Pewtr  Boards,  EEISI  V-F 
RIrmts.  BE72  Cableets.  FMIB  Frames,  BASS, 
RECW.  Ksstas,  RA87,  RA37.  RAtl  RsetlAers. 
BO  101  Tsst  Boards  BBS  Switehbaards.  Type 
CFIA.  CF3A,  CF2B  Carrier  Eeaipments.  Any 
aoedniae  and  aHsnlilv. 

W-etOS.  Dectroolcp 

_ »80  W.  41  Bt..  New  Yorli  SS.  N.  T. 


WHOLESALE  ONLY 


ELECTRONIC  COMPONENTS 
AIRCRAFT  EQUIPMENT 
HYDRAUUCS 


WANTED 

Waaterii  Electric  gray-finithad 
EQUIPMENT  CABINETS 
For  19"  panels.  Heights  of  2'  4",  3'  V 
V  0"  and  V  6". 

W-KSSB,  Electronics 
220  W.  41  St.,  New  York  SO,  N.  Y. 


IF  THERE  IS 

Anything  you  want 

that  ofbor  roodoro  of  this  popor  con 
supply 


RADIO  A  ELECTRONIC  SURPLUS 
13933-9  RRUSH  STREET 
Dstroit  S.  Mick.  TO  9-  3403 


Something  you 
don't  want 

that  ofhor  roadart  can  ma,  advar. 
Hta  It  in  the 

Searchlight  Section 


Will  buy  "ALL" 

ART  .  13  /  type  T-47A.  BC-346  msdlfled,  ISS.OO. 
2200.00.  APN-9.  2200.00. 

AUT  .  IS  /  tvM  T.47  ARC-3  Mmplete.  2720.00. 
aiMim  '  ’  877  Receivers.  2400.00. 

ARC-1,  2600.00. 

BC-340  anmaditlsd,  BC3I2,  262.00 

372.00.  BC343.  260.00 

Ship  via  Exprptt  C.O.D..  lublwt  ta  Insptetlen  ta: 

N.  FINNtCAN 

49  Wosbifigten  Ava.  Littia  Farry,  N.  J. 


New  “SEARCHUGNT”  Advertiseinents 

rtcaived  by  May  Ist  will  appear  In  the 
ianc  issue,  subiect  ta  space  limitations. 

AddxtRR  09ff  te  Ike 
CUMWI46  i^cerlteter  INeteten 

ELECTRONICS 

IM  W.  4tnd  Btrest,  Now  York  M.  N.  Y. 


A4ay,  1953  — ELECTRONICS 


FOR  THE  BEST  BUYS  IN  ELECTRONIC  MATERIALS 
TOPS  IN  QUALITY  AT  DOWN  TO  EARTH  PRICES 

Specialists  in  Sigma  and  Other  Types  of  Sensitire  Relays 

TYPES  *41P  MIST  IRJ  IP  M  4F  e<  4AH 

1000  $171  HOO  II  a  MOO  M.N  1M  M  N  1M  |4  M  MOOISa  fOOOtlOB  MOOtlN 

10000  1.M100M  1.11  MOO  I  N  MM  I.M  3000  •  41  3000  O  N  30M  4  N 

10000  wittt  In  tlMk  100M  I  41  100M  I  M  HOO  I  N  HOO  I.M  SOM  I.M 

COIL  IMPEDANCES  AVAILABLE -SHOWN  IN  THIS  USTINQ  MM  I  N  MM  7.41  SOM  7  41 

*TtNM3«nNiMitoliUrarACa|Mn4iMa>M  100M  I  N  100M  7.4S  100M  7.41 


KURMAN  8K-K  4H0  ahm/l  m . S44B 

KURMAN  BK-$E  1HM  elM  '.8  m . 4M 

PHILTROL  TYPE.4POT  10 mi* «Mt  tel mM 
•MNUmmE  It  MVDC . 4JI 

BRAND  NIW  DYNAMOTORS 

•  VOLT  INPUT,  1HV.  aS  iM  omL . MS 

I  VOLT  INPUT.  3S0V/1M  m  Mt . MS 

IS'M  VOLT  INPUT.  360V '81  im  o«L . 11JI 

11/M  VOLT  INPUT,  62SV/ira  im  Mt . ItM 

ALSO  IN  STOCK  FOR  IMMEDIATE  DELIVERY 
CAPACITORS.  OILS.  MICAS.  CERAMICS  ETC. 
CHOKES-TRANSFORMERS.  AUDIO.  POWER. 
SPECIALS.  CONNECTORS  .  .  .  WIRE  .  .  .  COILS 
.  .  .  HARDWARE  TRANSFORMER  LAMINA¬ 
TIONS.  MU-METAL.  47M  6RA0ES.  IN  FACT 
.  .  .  YOU  NAME  IT,  WE  HAVE  IT  AT  SENSIBLE 
PRICES  .  .  .  YOUR  INQUIRIES  ARE  INVITED. 


SELSYN  SYNCHROS 

SCT-SSCT— SDO  . S45.00 

Sr  A  SG . S4S.00 


TELECHRON  Synchronous 

Timing  Motor — ^Typo  B  3 

24  V  AC  .6  rpm 
115  V  60  cy  1  rpm 

220  V  60  cy  1  rpm  63.50  ooch 

Signal  Gonaralor  1 — 13IA . 6165.00 

BC  S42-C  and  BC  34S-C.  oach . 6123.00 

Bodine  Motor  Type  KC1-22 
115  VAC  IS,  6  rpm  torqno  32-0,  naw.S12.50 
Bodina  motor  115  V  1/75  hp,  ISOO  rpm  typa 
IfYC-12.  Naw  . 116.50 


TRANSFORMERS 

Powar  A  Filomant,  Fraad— Styla  D 

500  V  CT  120MA 
Sac.  6.  3V  5  amp 

5  V  3  amp  62.66  aaeh 

UQ  Connaclors  UG  S/U . 61,25 

UG  352/U  . S6.50 

OG  234/0  . S15.00 


LEOMRD  GREENE 
Electronic  Distrilxitors 
381  Tremont  St  Boston,  Mass. 


HA  6-4794 


B-B 

ELECTRONICS 

JEFFERSONTOWN,  KY. 


11,4 

.45  1T4 

AB  S8N70T 

JH> 

HA'S 

.m  3X3 

.45  «V«iT 

.46 

1LH4 

.08  SA4 

-SO  838A 

4.00 

11-N5 

.68  SH4 

.45  S94A 

3.50 

1N31 

.66  BBS 

.15  1ITA 

.76 

1B4 

.46  6C3I 

ITJID  CKIOOB 

M 

IRS 

.48  SHJT 

M  161B 

.80 

18A 

M  8SL1GT 

JtO  1635 

JO 

AM  tubas  tastad  and  guorontoad. 

PAY  CASH  AND  SAVE 


a  C.  MMatara,  100M  atan/f  m  SPNO . H.M 

aLMMamiOOMate/tawSPNC . US 

Q.  E.  CampaM  IML  SOM  ataa  7  aw  3  PNO . H 

ALLIED HtnaallsallySaalad.3M aim OPOT...  U6 

BEST  TV  BUY  YOU  HAVI  EVEN  SEEN 
3SS  8q.  In.  Ftajertlan  (Sefanildt)  Bya- 
tern  manufactured  by  world  famoua 
North  American  Phlllpa.  Houaed  In 
neat  mabofany  cabinet.  34  tuba  cir¬ 
cuit  .  .  .  Standard  coll  lunar.  Eye 
atrain  free  bly  big  pictura.  Original 
list  price. .  .$SM.BS,  our  price. .  .$106.66 

Far  Fmt,  IntalMgawt,  Frlandly  Sarvtca 

"CALL  ON  ESSCO" 

ELECTRONIC  SPECIALTY  SUPPLY  CO. 

SB  Walkar  St.  WA  S-B1S7  NYC  IS,  N.  Y. 


SPECIAL  PURPOSE  TUBES 
AT  CLOSE-OUT  PRICES!! 

All  tubes  listed  below  are  available  in  guon- 
trty  Irom  stock.  They  are  new,  in  original 
cartons,  and  fully  guaranteed! 


IB24  JAN . 3  7.N  2K4«  SPERRY.. ..295.00 

IB27  JAN .  t.*5  3022  IAN  GE  . IB.U 

IB3S  JAN .  4.49  3K22  SPERRY.. ..289.95 

IB38  JAN .  24.95  3  K23  SPERRY _ 349.50 

IB4I  JAN .  39.95  5C22  SVLV . 39.95 

IB42  JAN .  12.95  5021  JAN  WE .  14.95 

IBM  JAN .  58.95  5R4.GY  RCA .  1.29 

IB63.A  JAN .  39.95  C4J  .  5.75 

IN2I  JAN . 75  6J4  .  5.95 

IN2I-A  JAN .  1.19  SK4  .  2.50 

IN2I.B  JAN .  2.22  6L6-M  RCA  JAN..  1.75 

IN23  JAN . 99  58U7.GTV  JAN...  1.99 

IN23.A  JAN .  1.95  I28J7-M  JAN . 59 

IN23  B  JAN .  2.99  FG.I72  GE  JAN...  24.95 

IN2SWEJAN .  5.49  300-B  W.E .  9.95 

IN32  SVLV .  18.95  350-B  JAN .  4.29 

IN34  . 57  394- A  .  8.95 

IN40  SVLV .  t.9S  434-A  GE  JAN....  9.95 

IN4I  SVLV .  8.95  715-B  JAN  WE. .. .  4.95 

IN42  SVLV .  I5.M  715-C  JAN  WE. . . .  14.95 

IP2I  RCA .  27.50  723  A/B  W.E.  JAN  14.95 

1026  GE  JAN .  52.95  726.C  WE  JAN...  54.95 

2C40  JAN .  5.95  804  JAN  .  10.95 

2021  RCA . 99  M7  RCA . M 

2E24  RCA  JAN....  3.25  864  JAN . 29 

2E30  JAN .  1.59  1014  RCA  JAN....  1.74 

2K22  JAN .  29.50  2050  RCA  .  1.29 

2K25/723A/B  5654  G.E .  1.69 

W.E.  tld/ete*  ...  16.99  5670  .  2.75 

2K  29  .  19.95  5607  TUNO-SOL  . .  3.75 

2K34  8PERRV... >215.00  CK-5687  .  2.49 

2K35  8PERRV.... 349.50  CK-5702  .  1.99 

2K39  SPERRY. ...119.50  5029  .  2.M 

2K4I  SPERRY _ 116.50  9002  JAN . 75 

2K42  SPERRY. ...119.95  9004  JAN . 37 

2K43  SPERRY....  124.95  9000  JAN . 29 

2K44  SPERRY...  .114.95 

Above  INtlos  li  only  partial,  mite.  If  your  requlre- 
HMnU  are  not  lined.  Tennv:  Net  15  days  to  ratad 
flrma  .til  prices  suhjaet  to  chanae  without  notion 

NOTE  OUR  NEW  ADDRESS: 

MICROWAVE  EQUIPMENT  SUPPLY  CO. 

255  East  78th  St.  New  York  City  21 

TRalaltar.t-3776 


GLASS  TUBING 

PYREX  -  NONEX  .  URANIUM 
BULBS  e  CYLINDERS 
WRITI  FOR  FREE  MONTHLY  LIST 

HOUDE  SUPPLY  COMPANY 

PHONE  KCYPORT  7.I2M 

M.  R.  #1  Baa  S4X  Kaygart,  N.  J. 


T-47A/ ART-13  Aircrail  Transoiittors 
DY-12  Dynomolors.  BC43B  BacetvBn 
SCB4B4-C  Portable  Trans.  &  Beevrs. 

BC410-E  Transmlltera.  (SCR-4N) 

ARROW  APPLIANCE  COMPANY 

Bea  IB,  Beaton,  1,  Mnaa 
TEL:  RICHMOND  2-OBU 


SEARCHLIGHT  SECTION 


SLIP  RING  ASSEMRLY 

_ _  Rnariea  RlieWa  Part 

ET85SOO  (ahoern  wltb 
and  wltlwot  bouMns).  ' 
rV»— Uaad  to  trandar  »eit- 

aata  betwam  atatleoary  ] 

and  Bovino  parta  aa  In  ,3131 
Ji  Mr.  A '  torreu  or  rcrolTtao  dla- 

’  pb^  PuU  380*  rota-  jfksir 

-J  \  Uon  up  to  IS  RPIE.  .  . 

w  RatlM  11  oondueton — 

Un  10  amp  and  two  100 

amp  at  38  VDC.  Adaptable  to  hli^  vehaoea. 
Alao  baa  iwtvel  plumUnc  deWmad  to  trander 
oxyam  at  IS  r.8.L  BUt  OzSilO*.  WL  10  tba. 
ITice  complete  NEW . IB.I6 

DC  MOTOR  SPECIALS 

-  EMEBSON  ELECTRIC  —  IVne 
jSKfKai  I>44rs-4S4  041T.  1  ap.  SMO 
RPM.  t7v-40a  armature  ami 
irv-rsa  Arid.  ranrUbta.  Rbaft 
eatanda  3H'  In  freol  and 
^  to  back.  34’  lcada>  Rtot  Stfi 

4Mkl>*.  Wt.  It  lb  Price  W»W  ONLY . 3B.7t 

-  A  GENERAL  ELECTRIC  —  M  HP. 

dSPteMa  eSBASOUSA.  4000  RPM.  OOr- 
S.aa  armature  end  tTv-tSa  Oeld. 
rerardbla.  WL  9  Iba.  Prioe 
ffPW  . $12.16 

DC  SERVO  ACTUATOR 

WHITE-ROaiRB  —  »6904-4L 
34  TolU  DC,  l.S  amp.  Tornw 
^  ^  ISO  to.-llia.,  is  KPM,  rewedble. 

Dat  limit  nrltebM  and  ralaja 
'J  which  make  poadMe  toterme- 
e^je^M  dtota  MOP  poalttona  batwaan  ai- 

^0S^H|CCn  traoM  limit  aaltlnaa  Its  to  300* 
are).  Alao  has  eantcrino  awlteb. 
All  controUad  by  remote  twllsh- 
ink.  5i4»61**.  WL  4M  lha 

Price  NEW  ONLT . I6.M 

WHITE-ROGERB-Btk.  «6904-6.  34  VDC  1.4 

amp.  Torque  150  ln.-lln.,  6  RPM,  rcrerdhte.  No 
Unut  switchra.  Contlnuoui  rotation  to  either  dlreo- 
Uon  oontrolled  by  remote  swllehtog  SktaO*.  Wt.  i 
419  Ibe.  Price  ONLT . 37.16 

SYNCHRO  -  DIFFERENTIAL.  —  I 

^  Bendl*  #CTM4».  115V  00  eyele. 
I  '  ,  Uard  ea  a  dampener  hstwean  two 

^|^^^M'*',''C7814n  Swhroa.  Eadly  conrerted 
to  3000  fU’M  motor  llnatruetlona 
lucludedl.  «w  5-MxS-%*.  Prter 
Brand  New  In  original  contalnrra . 66.50 

STEP  BY  STEP  MOTOR 

Beadix— Type  CAL  14019  ikIKl  Mod  0).  TO  ToHa 
DC  Input  Max.  atatlo  torque  19.3  and  18.5  on.  to. 
for  one  and  two  pair  of  colu  eoerflaed  raapeetlTely. 
Max.  dynamic  torque  8.47  and  4.8  oa.-to.  for  motor 
diiean  at  100  and  300  RPM  reapertleely.  8x3x414*. 
Wt.  4  lha.  Price  NEW . 18.50 


HEAVY  DUTY  TRANSFORMERS 

« 1231.— 1.8  KVA.  Input  110 
g'-  'i  -  TOha  60  cycle.  Output:  13.0,  14.5, 
A  l(-3i  vr.d.  ir.3.  17.8,  18  0  TOha 
at  100  ampa  IM.  leadt  88*  lent. 
JBL  IIL  Hee.  leads  IT*  leaf.  Mae  TxTxT*. 

Wt  38H  lha  Price  Brand 
’  ^  NEW . 323.10 


GENERAL  ELECTRIC.  — 
P79GS07.  t  KVA  Intemdt- 
Uail  duty.  Input;  liO/llO/130 
ndti  60  rycia  Output  0.8 
(elcht-tanths)  eoH  at  1,500 
ampa  Can  ha  used  for 
quick-beet  appIlceUoaa.  apot 
welders,  tMtlng,  etc.  Rlie 
si\  X  5*.  WL  r  lha 
Prkw  NEW . 812.10 


PROMPT  DELIVERIES  ON  ALL  ORDERS 
ALL  MERCHANDISE  FULLY  GUARANTEED 
Terms;  Prices  FOB  St.  Louis.  Cosh  or  75% 
with  orders.  Bdanco  COD.  Rated  CoocarM 
(DABI  Not  10  days  cosh.  Pricos  lub/act  to 
chortQo  without  notice. 

McNEAL  ELECTRIC  & 
EQUIPMENT  CO. 

4736  Oliva  St.  St.  LoMit  B,  Mo. 


Portable  Instmnents 

Molded  Bakelite  cote  7"  i  AVi"  g  3" 

D.&  MicaojiioismB 

S..10..M  BUcronmgooeo 
THZUIOCOUni  SULUAMMrmS 

1.  6. .6.. 10  mllllwmpeoee 
THEBMOGOUPLX  VOLTMKTZBB 

6  le  too  vello 

AvaUable  in  mnltllpJe  range 
ceeabtoatton* 

PreciskHi  Electrical  iRstnmeiit  Co. 


146  Srend  Street 


New  Yeiti  19,  H.  Y. 


ELECTRONICS  — May,  7953 


SEARCHLIGHT  SECTION 


INDEX 

SEARCHLIGHT 


DltHl  AC  CONTROL  MOTORS 

FFC2S-S,  «/2tV  tin  2»tl . S22.W 

m-ES-il.  7S/7SV  Wty  2»li  4W 

taalo . 27.  W 

FK^n.  7S-7SV  RGcy  2|tli  4»ato 

.  27.EG 


HIGH  VOLTAGE 
CAPACITORS 
REM.  wvoe 

....  M . SKV.... 

....  t2R . SKV.... 

. 2 . 4KV.... 

lO..  7 . 4KV.... 

. 4 . iKW.... 

. 7 . SKV..., 

. t4 . SKV... 

_ 2I.2S _ SKV..., 

. 2 . SKV  ... 

. 2il.t....  7.SKV... 

....  2U.2S....  7.SKV... 

. 4.S . 7JKV.. 

. •.! . SSKV.. 

. LS . ISKV.. 

. t.S . UKV  . 

t  ...  .SS . U.SKV. 

. 2S . UKV.. 

. 1 . UKV. . 

. 1 .  UKV.  . 

. 1.4 . UKV.. 

. U . 2SKV.. 

. M . 2SKV.. 

. » . 2SKV.. 

. .M . UKV  . . 

. U . UKV.. 

. S.S .  UKV.. 

. LB . UKV.. 

. S .  UKV.. 

. B . UKV.. 

. S .  UKV.. 

. 7S . UKV.. 

. Lt . UKV.. 

. LB . UKV 

. U . S2.EKV. 

. .an . MKV.. 

. SSKV.. 

. tU . MKV.. 

. 2  . MKV.. 

. U . MKV.. 


TRANSTATS 

Arnomwi  tm*  Ut44.  2StVA,  US-124V 
Cammirtanr  Wango,  WlfMbttRf 

SUV.  L17A  maR  .  SS.SB 

AaMrtran  TN-2  4B.  B-SttV  Cam- 

HMrtatar  KaMa,  LSA,  BTtVA  .  S17.M 

AmartTMi  tyga  TH-UA.  t-lNV  Camimi- 
tatar  Rai^.  UA,  LSKV  max.  SU.M 
Amartran  tyaa  TM-llB,  t-2Sav  Camwm- 
tatar  Ranta.  UA,  IKVA  max  .  SSt.H 
Amartran  tyaa  TH-22A,  B-IMV  Camma 
tatar  Ranta,  U  4 A,  IKVA  max  SBLM 
Amartran  tyaa  VaMita  RaaMatar.  B>1MV 
Cammntatw  Ran*#,  INA,  U.S  KVA 
max.  RIair  ba  raxannactaS  Ear  2MV 
EBA . t22t4t 


Thit  iRdtx  it  published  os  o  corvcrmrcr 
to  the  reodera.  Core  it  token  to  moke  it 
accurate  but  ELECTRONICS  ouumet  no 
responsibility  for  errors  or  omiuionL 


EMPLOYMENT 

Poaitions  Vacant  . 

Sellint  OpjMi-tunitiea  Offered. 

Poaitions  Wanted  . 

Sellint  Opportunities  Wanted, 
Employment  Services  . . 


mna  axes,  laasfi,  aaaa  unm,  xmn,  ar^i, 

NO . tL4t 

Anta  Claa.  R4S.  SSM  Olim,  2RIA,  BOBT. 

NC.  R  BFBT,  NO  timul  . SLM 

OnarsNan  021127.  tVAC,  BOOT  R  Bl^  - 

NO  Bimul  . SLBS 

Str«tlMra>Onnn  ABOTB,  SVAC,  DPBT, 

MA. . SLBS 

Ulaan  Tharmal  USBBB,  tv  AC-DC,  BFBT- 

NC . SLBS 

ANIad  rX-UA,  BVD^  BOOT,  2A  .S2.2S 
AMM  FOX.tt,  tVOC.  4FOT,  UA.  S4.BS 
RBM  rBBBtSTU.  SVDC,  tPBT-NO.  SA 
^  S1.M 

RBRI  M4M-U,  tVDC,  SPtT,  tauMa 

ANtad  BiStD2B,  CVDC,  SPOT.  UR'!  !  SLBS 
O.RI.  A27M,  tVOC.  BFBT-NO.  IMMA 
■  SLBS 

BtnrtliarfDnnn  BXAXIM,  UVAC,  SPOT. 

BA . SL2B 

Anta  Else.  R4SP,  UVAC,  BPBT-NC  R 

BPBT-NO . SLBS 

Ants  Uaa.  R-St.  2t-nVDC./IPST-NO  R 

OPOT . SLM 

Clara  IStCC,  U-UVOC,  DPBT-NO  R 

BPBT-NC  .  Sl.TS 

O.C.  CR27n-CUtCM.  U-UVDC,  OPOT, 
UA . SLTB 

C.RI.  rueu,  u-MVDC  opbt-no  r 

BPBT-NC  .  SLTB 

Laaeh  Ut4AR«V,  U-MVOC,  OPOT  R 

BPBT-NO.  UA . SLM 

Hsnrv  rmtRHn..MVDC,  BPBT-NC  Sl.St 
ANIad  BOUDSS.  MVDC,  BPST-NO. 

BanMa  Rraafc.  UA . S2.St 

ARM  CBBBUU.  RHn.  UVOC,  OPOT,  lA 
S1.SS 

ARM  4E7-U2T2,  MVDC.  BPOT.  SA  Sl.tB 
O.C.  CR27n-OUtP2,  24VDC,  OPOT,  SA 
ii.tt 

O.E.  tSBU,  MVDC,  DPBT,  SA,  MMaturs 
SLBS 

O.M.  AMU,  MVOC,  BPOT,  BanMa  braak, 

UA  .  S1.1S 

O.X.  CR27n-DUlPS,  MVOC.  OPOT,  IBA 

».n 

ARM  BOUOIt.  MVDC,  BPBT-NC.  BsuMs 

braak,  UA  .  SLBS 

O.E.  ESUn.  MVDC,  BPBT-NO,  BauMa 

braak,  2A  . tl.BB 

Bparry  E1A2B2M.  24VDC.  DPBT-NO,  2A 

.  il.Tt 

Laaahl222DEO.  MVDC,  BPOT,  BA  tl.BI 
O.C.  CR27n-BUCPS.  MVDC,  OPOT,  ISA 
SLU 

O.C.  rSS2SL  MVDC,  BPCT-NO,  BA.  Mbi 
SL7t 


BUSINESS  OPPORTUNITIES 
Offered  . 


EQUIPME.NT 

(Used  or  Surplus  New) 
For  Sale  . 


WANTED 

Equipment 


ADVERTISERS  INDEX 


Admiral  Corporation  .... 
Aerojet  Entineering  Corp 
Allied  Electronic  Sales  . 

Alltronics . 

Arrow  Sales  Inc . 

.Arrow  Appliance  Co.  . . . 


PM  MINIATURE  MOTORS 

DCLCO  SBBUn,  27VOC,  lBtBBNPM.SU.M 
DCLCO  BBtBTU,  27VOC,  UBRPM 

(nasB) .  ILM 

DCLCO  BtM2M.  27VDC.  USIEPRI 

(naaB) . U.U 

DCLCO  BBBBBtB,  27VDC,  2MRPM 
(na.B)  ILM 

DC  rtOAitAJSTR,  27VISC,’  HBRPRi 

Baa/  la  targna  (naaB) . ILM 

DC  rSOAMAMB,  MVOC  UBRPM 

Itsa/ln  tarnsM  . UJB 

HOLTZCR-CABOT  IBI-RRDOBBt. 

MVDC  BBBCRPM . U«B 


Barry  Electronics  Corp . 

B-B  Electronics  . 

Bendix  Aviation  Orp.,  Bendix  Products 

Div . 

Bendix  Aviation  Corp.,  York  Div . 

Bendix  Radio  Div.  of  Bendix  Avia.  Corp... 

Blan  . 

Blonder-Tongue  Laboratories  Inc . 

Brooks  Inc.,  B.  D . 


Capehart  Farnsworth  Corp . 

C  4  H  Sales  Co . 

Chase  Electronics  Supply  Co . 

Chicago  Midway  Laboratories  . 

Comet  Electronics  Sales  Co . 

Commercial  Surplus  Sales  Co . 

Communications  Equipment  Co.  ... 

Compass  Communications  Co . 

Connector  Corp.  of  America  . 

Convair  . 

Comeli-Aeronautical  Laboratory  Inc. 


BLOWERS 

ALLIANCE  2tVDC  ItCFM  . U3I 

FAtCD  MDD  BBC,  lUVAC  BBcy 

RtDMDRD  MVDC  LUA  47IBRPM 

IBtCPM . ILM 

REDMDND  lUVAC  ttsv  tSCFM  ILBS 
WEBTINONDUBE  TVK  PL  UIV 

4BBs*  trttRPM  EBCPM  .  B.M 

CAD,  iUV  4BBc«  UtCPM  U.Bt 

WEBTIHeNDUBE  lUVDC  l/TENP 
UtCPM  2t.M 

AMERICAN  2MV  BBcy  I/IHP 
IBBtCPM . 4t.M 


Daystrom  Inst.  Co . 

Douglas  Aircraft  Co.,  Inc. 


Eastern  Telephone  Co . 

Ediie  Electronics  Inc . 

Electro-Craft  Co . 

Electro  Sales  Cp.,  Inc . 

Electronic  Enginering  Co.  of  California 

Electronic  Exploiters  . 

Electronic  Spwialty  Supply  Co . 

Electronicraft  Inc . 

Electronics  Inc . 

Empire  Electronics  Co . 

Engineering  Associates . 


HEAVY  DUTY 
TRANSFORMERS 

Matonsy  Use.  IRELUIBI.  Prti  UB/2ItV, 
M/M  ayi  Bmi  tlBM  VaHa  •  2MblA,  OH 
PHM,  UH'  W,  It'D,  2t-  H'H  sac.  sf  bm. 

t2M.M 

e.g.  CaL  irtattB,  PHi  IBLBVi  taai 
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**Ken-Sear’  Moulded  Units 

Thtre  ora  many  ritinsformer  applicationt  in  which  hermetically  sealing  can  be 
achieved  more  desirably  than  with  metal  casings.  This  is  especially  true  where  weight, 
space  and  cost  are  important  factors.  To  satisfy  this  demand  Kenyon  has  introduced 
"Ken-Seol"  moulded  transformers  which  meet  all  government  specifications.  The 
moulded  process  was  chosen  in  preference  to  dipping  or  encapsulation  because  it 
produces  a  finished  product  of  controllable,  definite  dimensions,  with  a  uniform 
amount  of  sealing  thkkneu. 

An  easily  mixed  casting  resin  is  used,  with  cast  separable  moulds  for  large  production 
or  smoll  strippoble  moulds  for  smoller  quantities.  This  simple  process  insures 
uniformity  and  efficient  seoling  at  low  cost.  "Ken-Seal"  moulded  units  may  be  the 
answer  to  sonse  of  your  transformer  problems.  Send  us  your  inquiries.  We're  in 
production  now. 
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Circuit  Tester 
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ybAVEN  not  only  supplies  switches  from  its  hun¬ 
dreds  of  standard  unitS/  but  can  also  effect  quick 
^honges  from  standard  units  to  special  swHches  by 
using  components  at  hand. 

As  a  result/  you  are  able  to  select,  from  thousands 
of  variations,  the  right  switch  for  your  particular 
requirements. 

And  .  .  .  here’s  a  new  switch  for  problems  that 
defy  solution  with  standard  components.  If  your 
prototype  is  that  of  an  unusual  piece  of  equipment 
and  requires  a  switch  not  yet  developed,  DAVEN 
will  engineer  it  for  you. 


M 

/A 


This  is  a  service  which  DAVEN  is  singularly  well 
qualified  to  perform  by  reason  of  its  skilled  engi¬ 
neering  staff  and  exceptional  facilities.  For  more 
than  a  generation,  DAVEN  has  built  up  a  Develop¬ 
ment  Department  that  is  second  to  none  in  solving 
difficult  switch  problems. 

Furthermore,  because  only  DAVEN  has  the 
patented  "knee-action”  rotor,  units  can  be  pro¬ 
duced  with  a  greater  number  of  switch  positions 
and  poles  in  a  smaller  space  than  was  ever  possible 
before. 


191  CENTRAL  AVENUE 
NEWARK  4,  NEW  JERSEY 


Why  not  caff  on  DAVEN  today  to  assist  with 
your  dovelopmont  project,  especially  if  you  need 
switches  that  must  render  maximum  performance  in 
minimum  space. 


Write  for  your  copy  of  DAVEN’s 
new,  28-page  brochure  on  SWITCHES. 
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RCA  transistors 


A  FTEn  MORE  THAN  FOUR  YEARS  of  io- 
tensive  development  work  with 
transistors  at  the  David  Samoff  Research 
Center— and  at  the  RCA  Tube  Depart¬ 
ment  —  RCA  note  makes  transistors  a 
commercial  reality! 

Backed  by  RCA’s  long  experience  in 
the  field  of  semi-conductive  materials 
and  electron  devices,  here  again  is  tech¬ 
nical  evidence  of  RCA’s  never-ending 
effort  to  provide  industry  with  a  quality 
product  consistent  with  the  best  engi¬ 
neering  practice  known  today. 


Write  (or  new  technical  buHetin  on  RCA  Transistors.  The 
booklet  includes  characteristics,  typical  operatinf  conditions, 
and  performance  curves.  Yours  for  the  asking!  Address  RCA, 
Commercial  Engineering,  Section  42  ER,  Harrison,  N.  J. 


For  technical  data  or  design  help,  write 
RCA,  Commercial  Engineering,  Section 
42ER.  Or  just  call  your  nearest  RCA 
Field  Office: 

(EAST)  Humboldt  5-3900,  415  S.  5th  St., 
Hairiion,  N.  J. 

(MIDWEST)  WhitehaU  4-2900,  589  E.  Illinois  St, 
Chicago,  III. 

(WEST)  Madison  9-3671,  420  S.  San  Pedro  St. 
Los  Angeles,  CaL 
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